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(54) PRODUCTION OF IMAGE DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To improve the productivity and to obtain an image display 
panel having high quality at a low cost by depositing a black material 
member by evaporation or applying the member on a translucent base, 
drying the member and irradiating the member with a laser beam to 
remove the black material member of patterned parts to form color 
filters. 

CONSTITUTION: Fpr example, a chromium— based material is deposited 
by evaporation or is applied as the black material member over the 
entire surface of the glass substrate 12 and is dried. The vapor 
deposited layers in the checkered parts of a black matrix, i.e., the parts 
to form color filter layers, are removed by irradiation with laser beam. 
Namely, the laser beam is emitted from a laser oscillator 20 and is 
reflected by a mirror 21 so as to be passed through a metal working 
mask 22. The passing light of the laser beam patterned by the mask 22 
is reduced by a condenser lens 23 and is cast on the vapor deposited 
chromium layer of the glass substrate 12 placed on a working table 24. 
The vapor deposited layers of the respective checkered parts are 
removed while a working table 24 is moved in this state. 
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CLAIMS 



[Claim(s)] 

[Claim l] A frame like black ingredient 
member The color filter with which it 
comes to carry out the laminating of the 
color filter layer which contained various 
kinds of charges of a coloring matter into 
the pattern part corresponding to a color 
pixel part of this black ingredient 
member within the limit to a 
translucency base material It is the 
manufacture approach of the image 
display panel equipped with the above, 
and after vapor-depositing a black 
ingredient member all over the part used 
as the whole surface or the color filter on 
a translucency base material or carrying 
out spreading desiccation, it is 
characterized by forming a color filter by 
irradiating the black ingredient member 
of a pattern part and removing it in a 
laser beam. 

[Claim 2] A frame-like black ingredient 
member The color filter with which it 
comes to carry out the laminating of the 
color filter layer which contained various 
kinds of charges of a coloring matter into 
the pattern part corresponding to a color 
pixel part of this black ingredient 
member within the limit to a 
translucency base material After 
vapor- depositing the black ingredient 
member which has water repellence all 
over the part used as the whole surface or 
the color filter on the translucency base 
material which is the manufacture 
approach of the image display panel 



equipped with the above, and consists of 
a hydrophilic ingredient or carrying out 
spreading desiccation, it is characterized 
by to remove the black ingredient 
member of the above-mentioned pattern 
part, to make this removal part carry out 
flight adhesion of various kinds of 
coloring members with an ink jet printer, 
and to form a color filter. 
[Claim 3] The manufacture approach of 
the image display panel according to 
claim 2 characterized by adjusting the 
discharge quantity of the ink in an ink jet 
printer on the electrical potential 
difference impressed to the vibrator of an 
ink jet head. 

[Claim 4] The manufacture approach of 
the image display panel according to 
claim 2 characterized by adjusting the 
discharge quantity of the ink in an ink jet 
printer with the impression pulse width 
of the electrical potential difference 
impressed to the vibrator of an ink jet 
head. 

[Claim 5] The manufacture approach of 
the image -display panel characterized by 
to form a transparence pixel electrode by 
irradiating except the pattern part of the 
transparence pixel electrode 
corresponding to a color pixel part, and 
removing it in a laser beam in the 
manufacture approach of an 
image -display panel of coming to carry 
out the laminating of the transparence 
electrical conducting material as a 
transparence pixel electrode to the 
pattern part corresponding to a color 
pixel part at a translucency base material 
after vapor- depositing or spreading 
drying a transparence electrical 
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conducting material the whole surface on 
the above-mentioned translucency base 
material. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the manufacture approach of 
an image display panel of having the 
color filter used for color displays, such as 
a liquid crystal display panel or an image 
sensor, or coming to carry out the 
laminating of the transparence electrical 
conducting material as a transparence 
pixel electrode to the pattern part 
corresponding to a color pixel part at a 
translucency base material. 
[0002] 

[Description of the Prior Art] The liquid 
crystal display as an image display panel 
has been used for a calculator, a clock, etc. 
as a display ingredient. And recently, the 
liquid crystal display is used as a display 
which replaces the Braun tubes, such as 
a PC monitor and a display for car 
loading, by colorization, while 
highdefinition-izing and enlargement 
progress. 

[0003] The color filter is used for the 
above-mentioned color liquid crystal 
display. This color filter 15 is what is 
formed on a glass substrate 12 and 
fastened through the protective coat layer 
9 between this glass substrate 12 and 
common electrode 8 as shown in drawing 
2 which is the explanatory view of this 
invention, the red (R) formed in the 



measure inside of the grid -like black 
matrix ("BM" is called hereafter) 11 and 
this BM11, and Green - it consists of 
each color filter layer 10 such as (G) 
and blue (B). Each above-mentioned color 
filter layer 10 - is arranged in the 
location which counters each pixel 
electrode 4 - prepared through the liquid 
crystal layer 6, and color display is 
carried out when the back light light 14 
which passed the liquid crystal layer 6 
passes each [ these ] color filter layer 10 - 
[0004] As for the above-mentioned glass 
substrate 12, the thing around 1mm in 
thickness is used with magnitude angle 
extent of 300mm. The quality of the 
materials of a glass substrate 12 are 
translucency glass, such as white sheet 
glass and blue plate glass. The former is 
mainly used for the color filter for TFT 
methods. 

[0005] The manufacture approach of the 
color filter 15 in the electrochromatic 
display display panel 1 which has such a 
configuration is one of the important 
elements which also influence the display 
engine performance and cost. 
[0006] There are a staining technique, a 
variational method, print processes, and 
an electrodeposition process in the 
manufacture approach of the 
conventional color filter. Various kinds of 
manufacture approaches are shown below. 
[0007] First, a staining technique is an 
approach of occupying the mainstream of 
the manufacture approach of the color 
filter by which current use is carried out 
as indicated by JP,6 1-77804, A. In this 
staining technique, the gelatin relief 
formed by the photolithography is dyed 
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and a color filter 15 is formed. As shown 
in drawingL20 (a) - (e), a photoresist 83 is 
applied to BM82 on a glass substrate 81, 
and, specifically, it exposes alternatively 
through a photo mask 84 to the 
photoresist 83. Subsequently, after 
developing the photoresist 83 which 
remained, and dyeing it red (R) and 
repeating the same thing also about blue 
(B) and Green (G), the protective coat 
layer 9 is formed on it, and a color filter 
15 is completed. 

[0008] This staining technique is used for 
the color filter of the display of small TV 
by the thin layer transistor (TFFThin 
Film Transistor) method using TN 
(Twisted Nematic) mold liquid crystal etc., 
and is excellent in especially the spectral 
characteristic. However, in a 
heat-resistant property, it is to about 
180-200 degrees C, and since still higher 
thermal resistance is required when used 
for STN (Super Twisted Nematic) mold 
liquid crystal, the point is a weak spot. 
Moreover, it is in the situation which 
cannot desire big technical amelioration, 
either while it is difficult for the price to 
fall, since the process by the 
photolithography is complicated. 
[0009] On the other hand, a variational 
method is an approach of distributing a 
coloring agent, and there are a color 
variational method which distributes the 
color as a coloring agent, and the 
pigment-content powder method for 
distributing the pigment as a coloring 
agent in sensitization resin. 
[0010] In the production process of the 
color filter by the above-mentioned color 
variational method, as shown in drawing 



21 (a) and (b), the coloring resist 85 which 
distributed the color in sensitization 
resin is applied to the washed glass 
substrate 81. Subsequently, as shown in 
drawing 21 (c) - (0, POJIRE J1SUTO 86 is 
applied, exposed and developed, frilling 
by etching is performed, and as shown in 
drawing 21 (g), finally the resist printing 
interlayer 87 is formed. A color filter is 
formed by performing this resist 
processing of a series of 3 times about 
(Red R) Green (G) and blue <B). 
[00 11] Moreover, as shown in drawing 22 
(a) - (0, in sensitization resin, a pigment 
is distributed and the coloring resist 88 is 
made from a pigment-content powder 
method. (Red R) Green (G) and each color 
filter layer 10 of blue (B) are formed by 
the photolithography using this coloring 
resist 88. BM82 is formed between each 
pixel if needed. 

[0012] As besides shown in drawing 23 , 
the overcoat layer by transparence resin 
and the transparent electrode layer by 
ITO are formed. The ITO film has about 
80% on the wavelength of 400nm with 
permeability, and the sheet resistance at 
this time becomes about 200 ohms. 
[0013] As shown in drawing 22 (a), (b), 
and drawing 23 , a glass substrate 81 is 
washed, and, specifically, BEKU (baking) 
of the coloring resist 88 which distributed 
the pigment in sensitization resin is 
applied and carried out. Subsequently, 
BEKU [ negatives are exposed and 
developed and ] again as shown in 
drawing 22 (c) - (0, after applying the 
oxygen cutoff film 89. A color filter 15 is 
formed by performing this resist 
processing of a series of 3 times about 
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(Red R) Green (G) and blue (B). 
[0014] With such a pigment-content 
powder method, coloring resist spreading 
and development serve as processing of a 
drainage system, and are each color filter 
layer 10, * In between, at all, since 
actuation like the resist printing 
interlayer f s 87 formation performed with 
a color variational method becomes 
unnecessary, the problem of 
decolorization and color mixture does not 
produce it. 

[0015] These color variational method 
and variational methods, such as a 
pigment-content powder method, can 
simplify a process compared with a 
staining technique, and have the 
effectiveness excellent in lightfastness 
and thermal resistance. 
[0016] However, about the coloring resist 
85-88 mentioned above, there is an 
advantage and there is also a fault. That 
is, absorption of ultraviolet rays arises 
with a coloring agent, ultraviolet rays 
required for the photoreaction of a 
photosensitive ingredient originally are 
absorbed by coloring coloring matter, and 
sufficient photoreaction for hardening 
does not occur, but it has the trouble that 
the sensibility as a resist is not obtained, 
as the result. 

[0017] On the other hand, print processes 
are methods which imprint one color of 
ink 93 at a time, making ink adhere to 
the roll-like blanket 91, and making it 
contact on a glass substrate 92 unlike the 
complicated above-mentioned 
photolithography method of a process, as 
shown in drawing 24 (a) - (d). Although it 
is the technique which attracts attention 



as a low cost-ized technique to the 
conventional photolithography method, 
while the resolution of a pattern, the 
Sharp nature of an edge, and own 
homogeneous ability of film are 
inadequate, they are not large -sized and 
a thing to the extent that it can still use 
for the color TFT panel which gives 
priority to image quality by the high 
definition from the problem on 
manufacture that dust tends to adhere to 
a coloring layer, and there are many 
defects, such as a white omission and a 
projection. 

[0018] Moreover, as shown in drawing 25 
(a) - (d), an electrodeposition process 
must point the transparence electric 
conduction film 95 for electrodeposition 
as ITO film for being electrodeposited to a 
glass substrate 96, and since two-layer 
[ the object for electrodeposition and for 
the electrodes which are not illustrated ] 
is needed about the ITO film with this, 
compared with a pigment-content powder 
method only with one layer, decline in 
permeability produces it. 
[0019] As mentioned above, they are 
either print processes and an 
electrodeposition process at a staining 
technique and a color variational method 
using the photolithography as the color 
filter manufacture approach in the 
conventional image display panel and 
variational methods, such as a 
pigment-content powder method, and a 
list. 
[0020] 

[Problem(s) to be Solved by the 
Invention] Thus, in the manufacture 
approach of the above-mentioned 
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conventional image display panel, by the 
photolithography method, since the 
process is complicated, there is a problem 
to low-pricing. 

[0021] Moreover, in the variational 
method, ultraviolet rays required for the 
photoreaction of a photosensitive 
ingredient originally are absorbed by the 
coloring matter, and sufficient 
photoreaction for hardening does not 
occur, but it has the trouble in respect of 
the engine performance in which the 
sensibility as a resist is not obtained, as 
the result. 

[0022] Furthermore, about the print 
processes which simplified the process, it 
has the trouble that various kinds of 
engine -performance sides, such as 
resolution of a pattern, the Sharp nature 
of an edge, and homogeneous ability of 
the film itself, are insufficient. 
[0023] Moreover, also in the 
electrodeposition process, since color 
purity is sacrificed in decline in 
permeability etc., compared with the 
pigment-content powder method, there is 
deterioration of image quality and it has 
the trouble that it is not what is like 
[ which can be used ]. 
[0024] This invention is made in view of 
the above-mentioned conventional 
trouble, and the purpose is to offer the 
manufacture approach of the image 
display panel of high quality by the low 
price while being able to aim at 
improvement in productivity. 
[0025] 

[Means for Solving the Problem] The 
manufacture approach of the image 
display panel invention according to 



claim 1 In order to solve the 
above-mentioned technical problem, it 
can set within the limit of a frame like 
black ingredient member and this black 
ingredient member. In the manufacture 
approach of an image display panel that 
the color filter layer which contained 
various kinds of charges of a coloring 
matter into the pattern part 
corresponding to a color pixel part was 
equipped with the color filter which 
comes to carry out a laminating to a 
translucency base material After 
vapor depositing a black ingredient 
member all over the part used as the 
whole surface or the color filter on a 
translucency base material or carrying 
out spreading desiccation, it is 
characterized by forming a color filter by 
irradiating the black ingredient member 
of a pattern part and removing it in a 
laser beam. 

[0026] The manufacture approach of the 
image display panel invention according 
to claim 2 In order to solve the 
above-mentioned technical problem, it 
can set within the limit of a frame-like 
black ingredient member and this black 
ingredient member. In the manufacture 
approach of an image display panel that 
the color filter layer which contained 
various kinds of charges of a coloring 
matter into the pattern part 
corresponding to a color pixel part was 
equipped with the color filter which 
comes to carry out a laminating to a 
translucency base material After 
vapor*depositing the black ingredient 
member which has water repellence all 
over the part used as the whole surface or 
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the color filter on the transiucency base 
material which consists of a hydrophilic 
ingredient or carrying out spreading 
desiccation, It is characterized by 
removing the black ingredient member of 
the above-mentioned pattern part, 
making this removal part carry out flight 
adhesion of various kinds of coloring 
members with an ink jet printer, and 
forming a color filter. 
[0027] The manufacture approach of the 
image display panel invention according 
to claim 3 is characterized by adjusting 
the discharge quantity of the ink in an 
ink jet printer on the electrical potential 
difference impressed to the vibrator of an 
ink jet head in the manufacture approach 
of an image display panel according to 
claim 2, in order to solve the 
above-mentioned technical problem. 
[0028] The manufacture approach of the 
image display panel invention according 
to claim 4 is characterized by adjusting 
the discharge quantity of the ink in an 
ink jet printer with the impression pulse 
width of the electrical potential difference 
impressed to the vibrator of an ink jet 
head in the manufacture approach of an 
image display panel according to claim 2, 
in order to solve the above-mentioned 
technical problem. 

[0029] The manufacture approach of the 
image display panel invention according 
to claim 5 In the manufacture approach 
of an image display panel of coming to 
carry out the laminating of the 
transparence electrical conducting 
material as a transparence pixel 
electrode to the pattern part 
corresponding to a color pixel part at a 



transiucency base material in order to 
solve the above-mentioned technical 
problem After vapor- depositing or 
spreading drying a transparence 
electrical conducting material the whole 
surface on the above-mentioned 
transiucency base material, it is 
characterized by forming a transparence 
pixel electrode by irradiating except the 
pattern part of the transparence pixel 
electrode corresponding to a color pixel 
part, and removing it in a laser beam. 
[0030] 

[Function] According to the approach of 
claim 1, when manufacturing the color 
filter in an image display panel, after 
vapor-depositing a black ingredient 
member or carrying out spreading 
desiccation after drying the front face of 
transiucency base materials, such as 
glass, in a laser beam, the black 
ingredient member of the pattern part 
corresponding to a color pixel part is 
irradiated, and is removed. 
[0031] thereby - processing of the 
pattern part of a color filter - a laser 
beam - simplicity - it can carry out by 
the ability being cheap and highly precise, 
and can respond also to further various 
kinds of patterns easily. 
[0032] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 
[0033] Moreover, when manufacturing 
the color filter in an image display panel 
according to the approach of claim 2, after 
vapor-depositing the black ingredient 
member which has water repellence all 
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over the part used as the whole surface or 
the color filter on the translucency base 
material which consists of a hydrophilic 
ingredient or carrying out spreading 
desiccation, the black ingredient member 
of a pattern part is removed, and with an 
ink jet printer, this removal part is made 
to carry out flight adhesion of various 
kinds of coloring members, and it is 
colored it. 

[0034] That is, by the manufacture 
approach of the conventional image 
display panel, when forming the color 
filter which has various kinds of coloring 
members, coloring was repeatedly 
performed for every coloring members of 
various kinds of, such as (Red R) Green 
(G) and blue (B), and the process was 
complicated and expensive. 
[0035] However, by this invention, since 
an ink jet printer can color the coloring 
member of three colors at once, a color 
filter can be formed by one coloring. 
[0036] Moreover, on the occasion of the 
coloring to the removal part by the ink jet 
printer, since a translucency base 
material is a hydrophilic property, within 
the limit, it permeates and the coloring 
member which carried out flight adhesion 
spreads. Furthermore, a blot does not 
spread in a part for a frame part for 
water repellence [ part / for a frame part ]. 
For this reason, coloring certainly 
uniform within the limit can be 
performed. 

[0037] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 



[0038] Moreover, according to the 
approach of claim 3, the discharge 
quantity of ink is changeable by adjusting 
the electrical potential difference 
impressed to the vibrator of the ink jet 
head in an ink jet printer. Consequently, 
while the color filter which has fixed 
permeability can be formed easily, the 
color filter which has permeability which 
spreading thickness is changed and is 
different can also be formed easily. 
[0039] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 
[0040] Moreover, according to the 
approach of claim 4, the discharge 
quantity of ink is changeable by adjusting 
the impression pulse width of the 
electrical potential difference impressed 
to the vibrator of the ink jet head in an 
ink jet printer. Consequently, while the 
color filter which has fixed permeability 
can be formed easily, the color filter 
which has permeability which spreading 
thickness is changed and is different can 
also be formed easily. 
[0041] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 
[0042] Moreover, according to the 
approach of claim 5, when manufacturing 
the transparence pixel electrode in an 
image display panel, after 
vapor-depositing or spreading drying a 
transparence electrical conducting 
material the whole surface on a 
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translucency base material, in a laser 
beam, it irradiates except the pattern 
part of the transparence pixel electrode 
corresponding to a color pixel part, and it 
is removed. 

[0043] thereby - processing of the 
pattern part of a transparence pixel 
electrode - a laser beam simplicity - it 
can carry out by the ability being cheap 
and highly precise, and can respond also 
to further various kinds of patterns easily. 
[0044] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 
[0045] 
[Example] 

[Example l] It will be as follows if one 
example of this invention is explained 
based on drawing 1 thru/or drawing jB . 
[0046] As shown in drawing 2 , the glass 
substrate 12 and deflecting plate 13 as a 
deflecting plate 2, a glass substrate 3, the 
pixel electrode 4, the orientation film 5, 
the liquid crystal layer 6, the orientation 
film 7, the common electrode 8, the 
protective coat layer 9, a color filter 15, 
and a translucency base material had 
carried out the laminating of the 
electrochromatic display display panel 1 
as an image display panel of this example 
one by one. 

[0047] the red (R) which is fastened 
through the protective coat layer 9 
between the glass substrate 12 and the 
common electrode 8, and is formed in the 
measure inside of the black matrix 11 
("BM n is called hereafter) of the shape of 
a grid as a frame, and this BMll while 



the above-mentioned color filter 15 is 
formed on a glass substrate 12, and 
Green - it consists of each color filter 
layer 10 such as (G) and blue (B). 
[0048] Each above-mentioned color filter 
layer 10 - is arranged in the location 
which counters each pixel electrode 4 
prepared through the liquid crystal layer 
6, and color display is carried out when 
the back light light 14 which passed the 
liquid crystal layer 6 passes each [ these ] 
color filter layer 10 --. 
[0049] The above-mentioned glass 
substrate 12 has become 1mm in 
magnitude the angle of 300mm, and 
thickness, and the quality of the material 
is silica glass which has translucency and 
a hydrophilic property. 
[0050] In this example, a color filter 15 is 
manufactured by the following 
approaches. First, it vapor-deposits to 
1000-1500A of thickness for example, 
with the chromium system ingredient as 
a black ingredient member which has 
water repellence all over the front face in 
the above-mentioned glass substrate 12. 
The reflection density of a vacuum 
evaporationo layer is 4.0. In addition, it is 
not necessary to necessarily 
vapor-deposit the above-mentioned 
chromium system ingredient for example, 
and it may carry out spreading 
desiccation. 

[0051] Subsequently, the vacuum 
evaporationo layer in the measure part of 
BMll, i.e., the part used as color filter 
layer 10 is removed. Removal of the 
vacuum evaporationo layer in this 
measure part is performed by irradiating 
a laser beam. The laser beam to be used 
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is the ultraviolet laser light of high power, 
and the oscillation of a laser beam is 
performed by repeating several 100 Hertz 
of pulses of nanosecond level. The shape 
of beam is area, 100mm2 [ for example, ], 
at a cross* section rectangle. It is 
outputted. 

[0052] In this example, the trade name 
excimer-laser-processing machine L6000 
by the Hamamatsu photonics company 
was used as a laser oscillation machine. 
With this laser oscillation vessel 20, when 
performing removal processing, as shown 
in drawing 1 , carry out outgoing 
radiation of the laser beam from the laser 
oscillation machine 20, and it is made to 
reflect by the mirror 21, and lets it pass 
on the metalworking mask 22. Opening of 
a configuration to process into this 
metalworking mask 22 and a similarity 
configuration is formed. The passage 
light of the laser beam patternized with 
the metalworking mask 22 is irradiated 
by the chromium vacuum evaporationo 
layer on the glass substrate 12 which was 
reduced so that it might become the 
optimal energy for a processing 
ingredient with the optical condenser 
lens 23, and was laid in the processing 
table 24. The chromium vacuum 
evaporationo layer of each measure part 
is removed moving the processing table 
24 in this condition. When a chromium 
vacuum evaporationo layer absorbs 
ultraviolet rays, the chemical bond of a 
chromium vacuum evaporationo layer is 
cut, and when the volume increases, a 
removal principle disperses and is 
removed. 

[0053] The concrete processing conditions 



of removal processing by the 
above-mentioned 

excimer-laser-processing machine are as 

follows. 

[0054] 

[Processing conditions] Laser oscillation 
frequency 100 [Hz] 

Oscillation electrical potential difference 
36.0 [kV] 

Oscillation energy 940 [mJ/shot] 
Exposure shots per hour 100 [shot] 
Energy irradiation time 15 [n 
seconds/shot] 

Energy density in respect of processing 
2.5 [J/cl] 

Reduction percentage of a mask image 
(M) The processing energy of the laser 
beam which affects glass substrate 12 the 
very thing which is a base material on the 
occasion of removal processing of the 
chromium vacuum evaporationo layer in 
the above-mentioned measure part which 
is M**5 is an about 10 times larger value 
as compared with the removal energy of 
the above-mentioned chromium vacuum 
evaporationo layer, and the effect on a 
glass substrate 12 does not have 
processing by the fault exposure shots per 
hour, either. Therefore, the shots per hour 
of many [ a little ] eyes is set to the 
above-mentioned exposure shots per hour, 
and it can be made to perform removal of 
a chromium vacuum evaporationo layer 
certainly. 

[0055] Next, each color printing is 
performed into the measure part which 
carried out removal processing of the 
above-mentioned chromium vacuum 
evaporationo layer. An ink jet printer 
performs this color printing of each. 
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[00581 Here, the ink jet head with which 
an ink jet printer is presented is 
explained. The ink jet head 26 consists of 
vibrator 31 which consists of the ink 
inflow room 27, ****** 28, the pressure 
room 29, a nozzle 30, and a piezo-electric 
element, and nozzle driver voltage 32 as 
an electrical potential difference, as 
shown in drawing 3 . The 
above-mentioned ink inflow room 27 is 
opened for free passage by the ink tank 
which is the source of supply of ink and 
which is not illustrated. Therefore, the 
ink inflow room 27, ****** 28, the 
pressure room 29, and the nozzle 30 are 
filled with ink by capillarity at the time of 
un operating [ of the ink jet head 26 ]. 
[0057] Subsequently, if the nozzle driver 
voltage 32 is impressed to a trembler 31 
as shown in drawing 4 , a trembler 31 
will be shrunken and a trembler 31 will 
curve to the pressure room 29 side 
according to a bimorph phenomenon with 
a nozzle wall surface. By this, the volume 
in the pressure room 29 decreases, an ink 
discharge pressure occurs in the pressure 
room 29, and since ****** 28 has 
structure which lessens the recess path 
by the side of the ink inflow room 27 so 
that the pressure generated at the 
pressure room 29 can act on the 
regurgitation of an ink droplet 34 
efficiently, an ink droplet 34 is breathed 
out from a nozzle 30. 
[0058] Subsequently, when impression of 
driver voltage is completed, the volume of 
the pressure room 29 returns, and ink 
supply in the pressure room 29 used as 
negative pressure is smoothly performed 
from the ink inflow room 27. 



[0059] The ink discharge quantity of the 
above-mentioned ink jet head 26 changes 
with the pulse width of the nozzle driver 
voltage 32 and 

electrical-potential-difference impression. 
Moreover, discharge quantity changes 
also with the structures and the 
diameters of an orifice of the ink jet head 
26. Here, the nozzle 30 of 40 micrometers 
of diameters of an orifice is used, and if 
based on the drive conditions when 
setting the nozzle driver voltage 32 as 
120V, and setting pulse width as 
8microsec, change of the ink discharge 
quantity by fluctuation of the nozzle 
driver voltage 32 and change of the ink 
discharge quantity by fluctuation of pulse 
width will become as it is shown in Table 
1 and 2, respectively. 
[0060] 
[Table l] 
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[0082] As shown in Table 1 and 2, since 
ink discharge quantity changes by 
changing the nozzle driver voltage 32 and 
pulse width, the color filter 15 with the 
permeability which he wishes conversely 
can be formed easily. 
[0063] Using the above-mentioned ink jet 
head 26, as shown in drawing^ , the 
regurgitation of the ink per 1 pulse drive 
(for example, 5.5xl07cc) is carried out to 
the shape of a dot from the diameter 30 of 
an orifice, for example, a 30 micrometer 
nozzle, to magnitude, for example, 
60micrometerx200micrometer, of eye 10 a 
measure, i.e., a color filter layer. 
[0064] The regurgitation location of ink 
makes five dots fly for example, at 
50-micrometer spacing on length [ / a 
measure ] and a lateral center line at this 
time. By this, ink spreads [ measure / 
whole ] automatically and is color-printed 
[ whole / in BM11 / measure ] by 
homogeneity by making it dry as it is. 
[0065] In addition, in this example, 
although ink is dried in the air drying, 
when an ink adhesion side is turned 
upward in the clean booth set not only as 
this but as 60 degrees C not necessarily, 
and it is kept level, for example, the 
forced drying for 30 minutes is performed, 
a good result is obtained similarly. 
[0066] Moreover, in this example, 
although the flight location of the ink in 
the color filter layer 10 was set 
[ rectangular / a measure ] up on length 
and a lateral center line, unless eye a 
measure [ not only this but ] is 
necessarily overflowed greatly, it seldom 
adheres to a flight location. Since the 



glass substrate 12 has the hydrophilic 
property in the inside of BMll while ink 
is flipped by the water repellence of BMll 
which is a grid part, this reason is to 
spread ink automatically by blot on the 
front face of a glass substrate 12, and to 
adhere to homogeneity in measure inside. 
[0067] That is, in printing to the space in 
an ink jet printer generally performed, if 
the liquid ink drop breathed out from the 
nozzle 30 adheres to space, a liquid ink 
drop will sink into space and will become 
one dot. And the aggregate of two or more 
dots serves as an alphabetic character or 
an image output, and is expressed. 
[0068] by the way - if a liquid ink drop 
adheres to space - the area of an early 
dot - receiving - space -- sinking in - it 
becomes the dot which became large final 
a little. The magnitude of this dot 
changes with the surface tension of ink, 
and the water absorbing power of paper. 
In common ink and a common print sheet, 
it becomes the following relation. 
[0069] 

Ink surface tension Size > Diameter of 
the last dot in space Smallness ink 
surface tension Smallness -> Diameter of 
the last dot in space Large print sheet 
water absorbing power Smallness -> 
Diameter of the last dot in space 
Smallness print sheet water absorbing 
power Size -> Diameter of the last dot in 
space To Daiji When a liquid ink drop is 
made to adhere to the ingredient front 
face which does not absorb water at all 
instead of a print sheet, the diameter of a 
dot changes with the hydrophilic property 
on the front face of an ingredient, and 
water repellence. Namely, water 
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repellence Size > Diameter of the last dot 
in a front face Smallness hydrophilic 
property Size > Diameter of the last dot 
in a front face On a hydrophilic front face, 
although it becomes size, and there is no 
blot and there is no change in the 
magnitude of the adhering dot on a 
water-repellent front face, since there is 
no absorptivity, a dot permeates greatly 
and spreads. 

[0070] In this example, made the 
water-repellent condition and the 
measure part to print into the hydrophilic 
condition for BM11 of the shape of a grid 
not to print beforehand using this 
property, it was made to adhere to the 
measure inside in the hydrophilic 
condition where he wants to print an ink 
dot, and the method of application of 
making ink expand to homogeneity to all 
the corners in measure inside using a blot 
is adopted. 

[0071] By the way, not only the example 
above-mentioned [ the flight location of 
an ink dot ] but the thing shown in 
drawing 6 (a), (b), and (c) is considered. 
That is, the ink particle number for 1 
pixel can be changed with three pieces, 
six pieces, 12 pieces, and --, and can carry 
out the regurgitation to the flight location 
of this drawing. Thus, the color filter 
layer 10 in which a spreading side has a 
spreading side still more nearly uniform 
and more uniform than the color filter 
layer 10 formed only by one particle can 
be formed by making an ink particle 
number increase. 

[0072] Moreover, in the above, when the 
permeability of the color filter layer 10 for 
1 pixel decreases by increasing an ink 



particle number, in order to make 
permeability regularity, the color filter 
layer 10 of the same permeability can be 
easily formed by adjusting the ink 
discharge quantity for 1 dot of ink 
particles with the nozzle driver voltage 
32 or pulse width. 

[0073] That is, on condition that the 
the ink per 1 pulse drive (for example, 
5.5xl0 7cc) is breathed [ magnitude 
60micrometerx200micrometer / 
above-mentioned / a measure ] out in the 
dot condition. Even if it fluctuated ink 
discharge quantity to **30% by making 
discharge quantity of this ink into a 
reference value, the homogeneous 
broadening of a measure part found by 
experiment that it was satisfactory. 
However, printing concentration changed 
with the differences in the amount of ink, 
and change was looked at by the 
permeability of the light when using it as 
a color filter 15 as shown in Table 3. 
[0074] 
[Table 3] 
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[0075] In this example, this result 
showed that what is necessary was just to 
manage the amount of ink at **1G% of 
certified values, in order to satisfy 5% of 
dispersion of permeability, but in fact, 
since there is also dispersion in the 
concentration of ink itself, it has 
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managed at **5% of certified values as an 
amount of ink. 

[0076] The protective coat layer 9 is 
formed in a front face at the color filter 15 
formed as mentioned above, and the 
electrochromatic display display panel 1 
shown in drawing 2 is completed by 
passing through a subsequent production 
process. 

[0077] Thus, by the manufacture 
approach of the color filter 15 in the 
electrochromatic display display panel 1 
of this example, after drying the front 
face of a glass substrate 12, after 
vapor-depositing a chromium system 
ingredient or carrying out spreading 
desiccation, the chromium system 
ingredient of the pattern part 
corresponding to a color pixel part is 
irradiated, and a laser beam removes it. 
[0078] thereby - processing of the 
pattern part of a color filter 15 - a laser 
beam -* simplicity - it can respond also to 
various kinds of patterns of a triangle 
array, a mosaic array, and a stripe array 
easily so that it can carry out by being 
cheap and highly precise and may 
mention later further. 
[0079] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of high quality can be 
offered by the low price. 
[0080] Moreover, in this example, after 
vapor depositing the chromium system 
ingredient which has water repellence all 
over the part used as the whole surface or 
the color filter 15 on the glass substrate 
12 which consists of a hydrophilic 
ingredient or carrying out spreading 



desiccation, the chromium system 
ingredient of a pattern part is removed, 
and with an ink jet printer, this removal 
part is made to carry out flight adhesion 
of each color ink as various kinds of 
charges of a coloring matter, and it is 
colored it. 

[0081] Therefore, since a glass substrate 
12 is a hydrophilic property, within BM11, 
it permeates and the color ink which 
carried out flight adhesion spreads. 
Moreover, a blot does not spread in a part 
for a frame part for water repellence 
[ part / as a frame / BM11 ]. For this 
reason, coloring certainly uniform within 
BM11 can be performed. 
[0082] Moreover, in this example, the 
discharge quantity of ink is changeable 
by adjusting the nozzle driver voltage 32 
impressed to the vibrator 31 of the ink jet 
head 26 in an ink jet printer. 
Consequently, while the color filter 15 
which has fixed permeability can be 
formed easily, the color filter 15 which 
has permeability which spreading 
thickness is changed and is different can 
also be formed easily. 
[0083] Furthermore, in this example, the 
discharge quantity of ink is changeable 
by adjusting the impression pulse width 
of the nozzle driver voltage 32 impressed 
to the vibrator 31 of the ink jet head 26 in 
an ink jet printer. Consequently, while 
the color filter 15 which has fixed 
permeability can be formed easily, the 
color filter 15 which has permeability 
which spreading thickness is changed 
and is different can also be formed easily. 
[0084] Moreover, at this example, the ink 
discharge quantity of the ink jet head 26 
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in an ink jet printer is managed at **5% 
of certified values. 

[0085] For this reason, dispersion in the 
permeability of the light of a color filter 
15 can be suppressed within 3%. 
Therefore, the manufacture approach of 
the electrochromatic display display 
panel 1 of high quality can be offered. 
[0086] Furthermore, in this example, the 
protective coat layer 9 is formed in the 
front face of the formed color filter 15. 
Therefore, each color filter layer 10 - The 
quality of the material with the property 
physically, sufficient while suppressing a 
chemical reaction which became 
independent by intervening the 
protective coat layer 9 mutually, 
respectively of color ink and the common 
electrode 8 can be selected. Consequently, 
the manufacture approach of the 
electrochromatic display display panel 1 
of high quality can be offered by the low 
price. 

[0087] Moreover, in this example, the 
amount of each color ink which carries 
out flight adhesion can be adjusted now 
to each color filter layer 10 --. 
[0088] For this reason, while the color 
filter 15 which has fixed permeability can 
be formed easily, the color filter 15 which 
has permeability which spreading 
thickness is changed and is different can 
also be formed easily. 
[0089] Furthermore, it is each color filter 
layer 10 about the amount of each color 
ink which carries out flight adhesion in 
this example at each color filter layer 10 

- Area can adjust now. For this reason, 
while the color filter 15 which has fixed 
permeability can be easily formed 



according' to area, the color filter 15 
which has permeability which spreading 
thickness is changed and is different can 
also be easily formed according to area. 
[0090] Moreover, in this example, two or 
more ink particle numbers can adjust 
now the amount of each color ink which 
carries out flight adhesion to each color 
filter layer 10 --. 
[0091] For this reason, while the 
spreading thickness of ink is finely 
controllable as compared with the case 
where an ink particle number is made 
into one piece, ink can be applied to 
homogeneity at each color filter layer 10 
■-. Moreover, formation of the color filter 
layer 10 which has different permeability 
also becomes easy. Consequently, the 
manufacture approach of the 
electrochromatic display display panel 1 
of high quality can be offered. 
[0092] Furthermore, in this example, it 
faces carrying out the regurgitation of 
each color ink which carries out flight 
adhesion to each color filter layer 10 - 
with two or more ink particle numbers, 
and the ink particle is distributed and 
flight adhesion is carried out. 
[0093] For this reason, it can perform 
applying ink to homogeneity to each color 
filter layer 10 - easily. 
[0094] In addition, this invention is not 
limited to the above-mentioned example, 
and modification various by within the 
limits of this invention is possible for it. 
For example, although the chromium 
system ingredient of the pattern part 
vapor-deposited on the glass substrate 12 
was removed in the laser beam, and flight 
adhesion of each color ink was carried out 
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and it colored with the ink jet printer 
after that in the above-mentioned 
example Known techniques, such as a 
photolithography, perform not the thing 
to limit to especially this but pattern 
formation of BMll of a glass substrate 12. 
Then, it is also possible to make eye a 
measure corresponding to a color filter 
pixel part carry out flight adhesion of 
each color ink, and to color it it with an 
ink jet printer. 

[0095] namely, the thing for which at 
least this coloring process carries out 
flight adhesion of the color ink, and is 
colored with an ink jet printer although 
the coloring process of eye a measure 
corresponding to the pixel part of a color 
filter 15 was performed at the 
complicated process by approaches, such 
as a photolithography, in the former - 
formation of a color filter 15 - as much as 
possible - simplicity * it can carry out by 
being cheap and highly precise. Moreover, 
application of the conventional technique 
can also be aimed at. 
[0096] Moreover, in this example, it is 
also possible to form the protective coat 
layer 9 with an ink jet printer. In this 
case, what is necessary is to use the 
coating liquid for protective coats instead 
of color ink, and just to carry out flight 
adhesion of the coating liquid for 
protective coats on the formed color filter 
15. 

[0097] Since this can perform formation 
of a color filter 15, and formation of the 
protective coat layer 9 using the same 
equipment, while being able to aim at 
improvement in operability and 
productivity, the manufacture approach 



of the electrochromatic display display 
panel 1 of a low price can be offered. 
[0098] Furthermore, in this example, it is 
also possible to use the color ink of an ink 
jet printer as a pigment-content powder 
type. 

[0099] By this, improvement in the 
thermal resistance which is the military 
requirement of a color filter 15, and 
lightfastness can be aimed at, and the 
manufacture approach of the 
electrochromatic display display panel 1 
of high quality can be offered. 
[0100] [Example 2] Other examples of 
this invention are as follows. In addition, 
about the member shown in the drawing 
of the aforementioned example 1 for 
convenience of explanation, and the 
member which has the same function, the 
same sign is attached and the 
explanation is omitted. 
[0101] In said example 1, although 
formed by carrying out the chromium 
vacuum evaporationo of BMll in a glass 
substrate 12, it is also possible to form 
BMll with other ingredients. 
[0102] That is, in this example, after 
applying an organic material to the front 
face of a glass substrate 12 completely, 
the excimer-laser-processing machine is 
performing removal processing of a 
measure part. 

[0103] Magnitude the angle of 500mm 
and, and a substrate with a thickness of 
0.6mm are used as a glass substrate 12, 
and, specifically, silica glass is used for 
the glass quality of the material. The 
polyimide system resin liquid which 
carried out black coloring as an 
above-mentioned organic material as the 
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quality of the material of BMlI is used. 
[0104] In manufacture of a color filter 15, 
black coloring polyimide system resin 
liquid is first applied to the thickness of 
about 1 micrometer by the rotation 
applying method on the whole surface at 
a glass substrate 12 top. Then, it changes 
into a hardening condition by 
heat-treating the applied black coloring 
polyimide system resin layer. 
[0105] Next, an excimer-laser-processing 
machine removes the measure part in the 
black coloring polyimide system resin 
layer applied the whole surface on a glass 
substrate 12. Although the conditions of 
removal processing were performed on 
the same conditions as an example 1, the 
front face of the glass substrate 12 when 
removing the black coloring polyimide 
system resin layer of a measure part does 
not have bad influences, such as damage 
by the above-mentioned processing, and 
showed the property of good BM11 like 
the example 1 also to each color printing 
by the subsequent ink jet printer. 
[0106] [Example 3] It will be as follows if 
other examples of this invention are 
explained based on drawing 2 . In 
addition, about the member shown in the 
drawing of the aforementioned example 1 
for convenience and example 2 of 
explanation, and the member which has 
the same function, the same sign is 
attached and the explanation is omitted. 
[0107] The electrochromatic display 
display panel 1 is the configuration which 
pinched the liquid crystal layer 6 with the 
glass substrate 12 3 as shown in drawing 
2 , and the pixel electrode 4 of the 
transparence as a transparence pixel 



electrode is formed in the glass substrate 
3 of the opposite side with the color filter 
15 side. Each [ these ] pixel electrode 4 - 
is formed in the location which counters 
each color filter layer 10 --. 
[0108] In this example, it forms also 
about this pixel electrode 4 with the same 
excimer-laser-processing machine as an 
example 1 and an example 2. 
[0109] That is, in forming the pixel 
electrode 4, it vapor-deposits ITO 
(Indium Tin Oxide : indium tin oxide) as a 
transparence electrical conducting 
material the whole surface on a glass 
substrate 3. In addition, ITO may carry 
out spreading desiccation. 
[0110] Subsequently, a laser beam is 
irradiated with an 

excimer-laser-processing machine, and 
the vacuum evaporationo layer of ****** 
which counters BMll is removed. 
[0111] SiO [ in / by this / a glass substrate 
3 ]2 without it does damage to an 
insulating layer and edge climax of a 
cutting plane -- there is nothing - high 
energy the dense pixel electrode 4 can 
be formed. 

[0112] Thus, in this example, when 
manufacturing the pixel electrode 4 in 
the electrochromatic display display 
panel 1, after vapor- depositing or 
spreading drying ITO the whole surface 
on a glass substrate 12, it irradiates 
except the pattern part of the pixel 
electrode 4 corresponding to a color pixel 
part, and a laser beam removes it. 
[0113] thereby -- processing of the pattern 
part of the pixel electrode 4 a laser 
beam -- simplicity - it can carry out by 
the ability being cheap and highly precise, 
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and can respond also to various kinds of 
patterns, such as for example, a triangle 
array, a mosaic array, and a stripe array, 
easily further. 

[0114] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the 
electrochromatic display display panel 1 
of high quality can be offered by the low 
price. 

[0115] [Example 4] It will be as follows if 
other examples of this invention are 
explained based on drawing 2 and 
drawing 7 thru/or drawing 11 . In 
addition, about the member shown in the 
drawing of the aforementioned example 1 
for convenience - example 3 of 
explanation, and the member which has 
the same function, the same sign is 
attached and the explanation is omitted. 
[0116] the red (R) in the color filter 15 of 
the electrochromatic display display 
panel 1 generally shown in drawing 2 , 
and Green - in (G) and the color pixel of 
blue OB), i.e., the array of color filter layer 
10 as shown in drawing 7 * drawing 9 , 
three kinds, a triangle array, a mosaic 
array, and a stripe array, are. 
[0117] If a mosaic array is expanded and 
shown among each [ these ] array, it will 
become like drawing 10 . Each array is 
properly used by the application, for 
example, the triangle array is used as an 
object for TV. 

[0118] This example explains concretely 
the case where the color filter 15 of a 
triangle array is formed, in addition, the 
red (R) in the color filter 15 shown in 
drawing 7 and Green - the magnitude of 
each pixel in the mosaic array which 



showed the magnitude of each pixel of (G) 
and blue (B) to drawing 10 - the same - 
for example, it is 

60micrometerx200micrometer and the 
dimension of the grid part of a measure 
between is 10 micrometers. 
[0119] As shown in drawing 11 , each 
nozzle 42 - in the ink jet head 41 of an 
ink jet printer is arranged by one train in 
order of "RGBRGB --" from the tip as 
sequence of the color ink. Moreover, to a 
glass substrate 12, the ink jet head 41 is 
made into a predetermined level include 
angle, and is arranged. And the 
regurgitation include angle of the ink jet 
head 41 is relatively changed to a glass 
substrate 12. In addition, at this time, 
the parallel displacement of the ink jet 
head 41 may be carried out instead of 
changing relatively the regurgitation 
include angle of the ink jet head 41 to a 
glass substrate 12, or the parallel 
displacement of the glass substrate 12 
may be carried out. Subsequently, when 
each nozzle 42 - corresponding to each 
color ink in the ink jet head 41 reaches 
each measure part, the color ink 
concerned is breathed out towards a 
measure part from each nozzle 42 
[0120] Nozzle 42 - for 512 pieces is 
arranged in one train at intervals of 70 
micrometers to die length of about 40cm 
by the above-mentioned ink jet head 41. 
Therefore, the matrix-like color filter 15 
is formed by moving these 512 nozzle 42 
once relatively to a glass substrate 12. 
[0121] Moreover, it is also possible not to 
be one train, for example, to carry out a 
large number train arrangement of the 
ink jet head 41. By this, the spreading 
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time amount to a glass substrate 12 can 
be shortened further. 
[0122] Thus, by the manufacture 
approach of the image display panel of 
this example, with an ink jet printer, a 
removal part is made to carry out flight 
adhesion of each color ink as various 
kinds of charges of a coloring matter, and 
it is colored it. 

[0123] That is, by the manufacture 
approach of the conventional 
electrochromatic display display panel 1, 
when forming the color filter which has 
various kinds of colors, such as (Red R) 
Green (G) and blue (B), coloring was 
repeatedly performed for every color, and 
the process was complicated and 
expensive. 

[0124] However, at this example, since an 
ink jet printer can color the color ink of 
three colors at once, a color filter 15 can 
be formed by one coloring. 
[0125] For this reason, in the coloring 
process of a color filter 15, 1/3 or more 
time amount compaction can be aimed at. 
[0126] Therefore, while being able to aim 
at improvement in productivity, the 
manufacture approach of the image 
display panel of a low price can be offered. 
[0127] [Example 5] It will be as follows if 
other examples of this invention are 
explained based on drawing 12 . In 
addition, about the member shown in the 
drawing of the aforementioned example 1 
for convenience - example 4 of 
explanation, and the member which has 
the same function, the same sign is 
attached and the explanation is omitted. 
[0128] As shown in drawing 12 , the color 
filter manufacture approach of this 



example forms in a triangle array as a 
color pixel, and shows the modification of 
the ink jet head 41 in said example 4 as 
well as said example 4. 
[0129] That is, the ink jet head 45 
consists of what made the die length of 
said ink jet head 41 abbreviation one half 
in this example. And when carrying out 
the regurgitation of the ink, and a 
discharge direction carries out the 
parallel displacement of the ink jet head 
45 to a right angle, as compared with an 
example 4, a twice [ about ] as many 
duration as this is spent, and a color filter 
is formed. By this, it is a nozzle 46. - 
Since a number can be lessened, 
reduction of cost can be aimed at. 
[0130] [Example 6] It will be as follows if 
other examples of this invention are 
explained based on drawing 13 . In 
addition, about the member shown in the 
drawing of the aforementioned example 1 
for convenience - example 5 of 
explanation, and the member which has 
the same function, the same sign is 
attached and the explanation is omitted. 
[0131] This example explains the color 
filter manufacture approach of a mosaic 
array. 

[0132] Nozzle [ in / as shown in drawing 
13 / the ink jet head 51 ] 52 - The array of 
each color ink serves as "BGRBGRB 
from the tip. And when each nozzle 52 - 
of the ink jet head 51 is arranged so that 
it may become a predetermined level 
include angle to a glass substrate 12, the 
parallel displacement of the glass 
substrate 12 is relatively carried out to 
the ink jet head 51 and nozzle 52 - 
reaches each measure part, the 
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regurgitation of the color ink is turned 
and carried out to a measure part. 
Consequently, a color filter 15 can be 
formed by carrying out the parallel 
displacement of the ink jet head 51 and 
the glass substrate 12 only once relatively. 
[0133] In addition, color ink may breathe 
out three colors in order in 3 steps only in 
carrying out the regurgitation to 
coincidence for every color like this 
example. 

[0134] Although time amount is taken by 
this, whenever the coloring process of one 
color is completed, the quality of a 
product can be inspected and checked on 
the way, the coloring process after setting 
to generating of an emergency defective 
can be stopped, or a feed bag can be 
covered. Therefore, at the time of 
generating of an emergency defective, as 
compared with the case where all three 
colors are colored at once, the amount of 
unnecessary ink can be saved and the 
manufacture approach of the 
electrochromatic display display panel 1 
of a low price can be offered. 
[0135] [Example 7] It will be as follows if 
other examples of this invention are 
explained based on drawing 14 . In 
addition, about the member shown in the 
drawing of the aforementioned example 1 
for convenience - example 6 of 
explanation, and the member which has 
the same function, the same sign is 
attached and the explanation is omitted. 
[0136] As shown in drawing 14 , the color 
filter manufacture approach of this 
example forms in a mosaic array as a 
color pixel, and shows the modification of 
the ink jet head 51 in said example 6 as 



well as said example 6. 
[0137] That is, in this example, as nozzle 
52 - is shown in drawing 14 like the ink 
jet head 51 of said example 6 unlike the 
approach of arranging to "BGRBGRB 
the ink jet head 55 corresponding to the 
color ink of each of three colors, 56, and 
57 are put in order and used, and the 
parallel displacement of each ink jet head 
55, 56, and 57 is relatively carried out to 
a glass substrate 12. And when the 
measure part of each color of a glass 
substrate 12 comes to the location 
corresponding to each color of each ink jet 
head 55- 56- 57, a color filter 15 is formed 
for ink by the parallel displacement of 
one discharge from each nozzle 55a, 56a, 
and57a. 

[0138] Thus, in this example, the ink jet 
head 55*56-57 which became independent 
to each other corresponding to the color 
ink of each of three colors is arranged. 
[0139] The color mixture nozzle 55a, 56a, 
and between 57a corresponding to each 
color ink by this, and each color filter 
layer 10 after flight adhesion - Mutual 
color mixture can be prevented. 
[0140] Therefore, the manufacture 
approach of the electrochromatic display 
display panel 1 of high quality can be 
offered. 

[0141] [Example 8] It will be as follows if 
other examples of this invention are 
explained based on drawing 15 and 
drawin g 16 . In addition, about the 
member shown in the drawing of the 
aforementioned example 1 for 
convenience * example 7 of explanation, 
and the member which has the same 
function, the same sign is attached and 
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the explanation is omitted. 

[0142] This example explains the color 

filter manufacture approach of a stripe 

array. 

[0143] As shown in drawing 15 , the pitch 
of a pixel is easily changeable by making 
arbitration rotate the other end by 
setting a revolving shaft 62 as the end of 
the ink jet head 61. That is, as shown in 
drawing 16 , by making an angle of 
rotation small, the die length of the 
lengthwise direction of the ink jet head 
61 can be set up for a long time relatively, 
and the longwise color filter 15 can be 
formed for the pitch of a pixel for a long 
time by this. 

[0144] The array of each color ink serves 
as "BGRBGR like the mosaic array, 
and a color filter 15 is realized by [ of 
jet-nozzle 63 " in this ink jet head 61 ] 
moving relatively a glass substrate 12 or 
the ink jet head 61 only once to a nozzle 
63. In addition, also in this approach, the 
process separately same 3 times may be 
repeated in formation of each color. 
[0145] Thus, in this example, a revolving 
shaft 62 is formed in the end of the ink jet 
head 61, and the ink jet head 61 is 
pivo table. 

[0146] Consequently, the level include 
angle of a glass substrate 12 and the ink 
jet head 61 to make can be changed. 
[0147] Therefore, when the pitch of the 
color filter layer 10, i.e., width of face, 
changes, it can respond easily, and it can 
respond also to each array, such as a 
triangle array, a mosaic array, and a 
stripe array, easily. Therefore, 
improvement in operability and 
productivity can be aimed at. 



[0148] Moreover, jet nozzle [ in / at this 
example / the ink jet head 61 ] 63 - The 
array of each color ink is a single tier in 
the order of "BGRBGR [--]." 
[0149] Consequently, are concerned, there 
is nothing in a triangle array, a mosaic 
array, and a stripe array, and it is each 
color filter layer 10. - Flight adhesion of 
color ink can be performed. 
[0150] Therefore, while being able to aim 
at improvement in operability and 
productivity, the manufacture approach 
of the electrochromatic display display 
panel 1 of a low price can be offered. 
[0151] [Example 9] It will be as follows if 
other examples of this invention are 
explained based on drawing 17 thru/or 
drawing 19 . In addition, about the 
member shown in the drawing of the 
aforementioned example 1 for 
convenience - example 8 of explanation, 
and the member which has the same 
function, the same sign is attached and 
the explanation is omitted. 
[0152] At this example, the independent 
BRG ink jet head in said triangle array, a 
mosaic array, and a stripe array explains 
the example of timing in the case of 
forming each color filter array based on 
drawing 17 - drawingJL9 . 
[0153] Coincidence is made to breathe out 
each color ink from each BRG head 71, 72, 
and 73 in a triangle array and the 
example of a mosaic array, as shown in 
drawing 17 (a), (b), (c), and drawing JL8 (a), 
(b) and (c). In addition, in this drawing, in 
order to make an understanding easy, 
each nozzle 71a, 72a, and 73a are 
numbered, and correspondence with 
drawing is aimed at. 
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[0154] On the other hand, in the example 
of a stripe array, as shown in drawing 19 
(a), (b), and (c) Without using all of each 
nozzle 71a, 72a, and 73a in each BRG 
head 71*72-73 unlike the 
above-mentioned triangle array and a 
mosaic array At the blue (B) head 71, it is 
[ head / 73 / Rl, R4 - and / Green (G) ] G2 
and G5 in B3 and B6 ~, and the red (R) 
head 72. - It is made to breathe out from 
each nozzle 71a, 72a, and73a. Of course, 
in a stripe array as well as the case of the 
above-mentioned triangle array and a 
mosaic array, color ink may be breathed 
out using all nozzle 71a, 72a, and 73a of 
each BRG head 71-72-73. In that case, 
the coincidence regurgitation method of 
the BRG head 71-72*73 can perform 
easily the opposite include angle of the 
glass substrate 12 which moves relatively 
[ orientation / of the BRG head 71*72-73 
color ink independent / each ] by setting 
up so that it may agree in the stripe array 
which it is going to form. 
[0155] Thus, in this example, the pixel 
array of three kinds of color filters 15 can 
be easily changed by making a setting 
change of the regurgitation timing of 
each nozzle 71a, 72a, and 73a of the 
independent BRG head 71-72*73. 
[0156] That is, in the former, the coloring 
process of eye a measure corresponding to 
the pixel part of a color filter 15 was 
performed at the complicated process by 
approaches, such as a photolithography, 
the mold according to various kinds of 
patterns, such as a triangle array, a 
mosaic array, and a stripe array, was 
further needed by approaches, such as a 
photolithography, and modification of 



each array was not easy, either. 
[0157] However, in this example, the 
pixel array of three kinds of color filters 
15 can be easily changed as mentioned 
above by making a setting change of the 
regurgitation timing of each nozzle 71a, 
72a, and 73a. 

[0158] Therefore, while being able to aim 
at improvement in operability and 
productivity, the manufacture approach 
of the electrochromatic display display 
panel 1 of a low price can be offered. 
[0159] Moreover, in this example, as 
shown in drawing 17 (b) and drawing 18 
(b), in the BRG head 71, 72, and 73, the 
regurgitation timing of a nozzle that each 
nozzle 71a, 72a, and 73a adjoin is shifted. 
[0160] That is, between the nozzles which 
each nozzle 71a, 72a, and 73a adjoin, 
color mixture becomes tends to arise. 
However, it can prevent that color 
mixture arises by shifting regurgitation 
timing. 

[0161] Therefore, while being able to aim 
at improvement in operability and 
productivity, the manufacture approach 
of the electrochromatic display display 
panel 1 of high quality can be offered. 
[0162] 

[Effect of the Invention] After the 
manufacture approach of the image 
display panel invention of claim 1 
vapor-deposits a black ingredient 
member as mentioned above all over the 
part used as the whole surface or the 
color filter on a translucency base 
material or carries out spreading 
desiccation, it is the approach of forming 
a color filter by irradiating the black 
ingredient member of a pattern part and 
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removing it in a laser beam. 
[0163] thereby - processing of the 
pattern part of a color filter - a laser 
beam simplicity - it can carry out by 
the ability being cheap and highly precise, 
and can respond also to further various 
kinds of patterns easily. 
[0164] Therefore, while being able to aim 
at improvement in productivity, the 
effectiveness that the manufacture 
approach of the image display panel of 
high quality can be offered by the low 
price is done so. 

[0165] After the manufacture approach of 
the image -display panel invention of 
claim 2 vapor-deposits the black 
ingredient member which has water 
repellence all over the part used as 
mentioned above as the whole surface or 
the color filter on the translucency base 
material which consists of a hydrophilic 
ingredient or carries out spreading 
desiccation, it is the approach of 
removing the black ingredient member of 
the above-mentioned pattern part, 
making this removal part carry out flight 
adhesion of various kinds of coloring 
members with an ink jet printer, and 
forming a color filter. 
[0166] Thereby, since an ink jet printer 
can color the coloring member of three 
colors at once, a color filter can be formed 
by one coloring. 

[0167] Moreover, on the occasion of the 
coloring to the removal part by the ink jet 
printer, since a translucency base 
material is a hydrophilic property, within 
the limit, it permeates and the coloring 
member which carried out flight adhesion 
spreads. Furthermore, a blot does not 



spread in a part for a frame part for 
water repellence [ part / for a frame part ] . 
For this reason, coloring certainly 
uniform within the limit can be 
performed. 

[0168] Therefore, while being able to aim 
at improvement in productivity, the 
effectiveness that the manufacture 
approach of the image display panel of 
high quality can be offered by the low 
price is done so. 

[0169] The manufacture approach of the 
image display panel invention of claim 3 
is an approach of adjusting the discharge 
quantity of the ink in an ink jet printer in 
the manufacture approach of the image 
display panel of claim 2 as mentioned 
above on the electrical potential 
difference impressed to the vibrator of an 
ink jet head. 

[0170] The discharge quantity of ink is 
changeable by this adjusting the 
electrical potential difference impressed 
to the vibrator of the ink jet head in an 
ink jet printer. Consequently, while the 
color filter which has fixed permeability 
can be formed easily, the color filter 
which has permeability which spreading 
thickness is changed and is different can 
also be formed easily. 
[0171] Therefore, while being able to aim 
at improvement in productivity, the 
effectiveness that the manufacture 
approach of the image display panel of 
high quality can be offered by the low 
price is done so. 

[0172] The manufacture approach of the 
image display panel invention of claim 4 
is an approach of adjusting the discharge 
quantity of the ink in an ink jet printer in 



22/26 



the manufacture approach of the image 
display panel of claim 2 as mentioned 
above with the impression pulse width of 
the electrical potential difference 
impressed to the vibrator of an ink jet 
head. 

[0173] The discharge quantity of ink is 
changeable by this adjusting the 
impression pulse width of the electrical 
potential difference impressed to the 
vibrator of the ink jet head in an ink jet 
printer. Consequently, while the color 
filter which has fixed permeability can be 
formed easily, the color filter which has 
permeability which spreading thickness 
is changed and is different can also be 
formed easily. 

[0174] Therefore, while being able to aim 
at improvement in productivity, the 
effectiveness that the manufacture 
approach of the image display panel of 
high quality can be offered by the low 
price is done so. 

[0175] The manufacture approach of the 
image display panel invention of claim 5 
is the approach of forming a transparence 
pixel electrode as mentioned above by 
irradiating except the pattern part of the 
transparence pixel electrode 
corresponding to a color pixel part, and 
removing it in a laser beam, after 
vapor- depositing or spreading drying a 
transparence electrical conducting 
material the whole surface on a 
translucency base material. 
[0176] thereby - processing of the 
pattern part of a transparence pixel 
electrode a laser beam - simplicity - it 
can carry out by the ability being cheap 
and highly precise, and can respond also 



to further various kinds of patterns easily. 
[0177] Therefore, while being able to aim 
at improvement in productivity, the 
effectiveness that the manufacture 
approach of the image display panel of 
high quality can be offered by the low 
price is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the explanatory view in 
which showing the manufacture 
approach of the electrochromatic display 
display panel of one example of this 
invention, and showing the condition of 
removing the measure part of the 
chromium ingredient vapor-deposited by 
the glass substrate in the laser beam. 
[Drawing 21 It is the important section 
mimetic diagram expanding and showing 
the structure of the above-mentioned 
electrochromatic display display panel. 
[Drawing 31 It is structural drawing of 
the ink jet head used for the manufacture 
approach of the above-mentioned 
electrochromatic display display panel. 
[Drawing 4l It is the explanatory view 
showing the condition at the time of the 
actuation in the above-mentioned ink jet 
head. 

[Drawing 5l It is the top view showing the 
flight location of the ink dot to the color 
filter layer in the above-mentioned 
electrochromatic display display panel. 
[Drawing 6l It is the top view showing the 
flight location of other ink dots to the 
color filter layer in the above-mentioned 
electrochromatic display display panel, 
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and in (a), three ink dots and (b) show six 
ink dots, and (c) shows the flight location 
of 12 ink dots. 

[Dr awin g_7l It is the top view in which 
showing the manufacture approach of the 
electroehromatic display display panel in 
other examples of this invention, and 
showing the color filter of the triangle 
array in the above-mentioned 
electroehromatic display display panel. 
fDrawing 8] It is the top view showing the 
color filter of the mosaic array in the 
above-mentioned electroehromatic 
display display panel. 
fDrawing 9l It is the top view showing the 
color filter of the stripe array in the 
above-mentioned electroehromatic 
display display panel. 
[Drawing 101 It is the top view expanding 
and showing the color filter of the stripe 
array in the above-mentioned 
electroehromatic display display panel. 
[Drawing 111 It is the top view showing 
how to carry out flight adhesion of the 
color ink in the color filter of a triangle 
array with the above -mentioned ink jet 
head. 

[Drawing 121 It is the top view in which 
showing the manufacture approach of the 
electroehromatic display display panel of 
the example of further others of this 
invention, and showing how to carry out 
the parallel displacement of the ink jet 
head to length, and to make the color 
filter of a triangle array carry out flight 
adhesion of the color ink. 
[Drawing 13l It is the top view showing 
the manufacture approach of the 
electroehromatic display display panel of 
the example of further others of this 



invention, and showing how to carry out 
flight adhesion of the color ink in the 
color filter of a mosaic array with an ink 
jet head. 

[Drawing 14l It is the top view showing 
the manufacture approach of the 
electroehromatic display display panel of 
the example of further others of this 
invention, and showing how to carry out 
flight adhesion of the color ink in the 
color filter of a mosaic array with three 
ink jet heads for each color ink. 
[Drawing 151 It is the top view showing 
the manufacture approach of the 
electroehromatic display display panel of 
the example of further others of this 
invention, and showing how to carry out 
flight adhesion of the color ink in the 
color filter of a stripe array with a 
pivotable ink jet head. 
[Drawing 161 the above -- it is the top 
view showing how to carry out flight 
adhesion of the color ink in the color filter 
of a stripe array with which the pitches of 
a lengthwise direction differ with a 
pivotable ink jet head. 
[Drawing 17l the manufacture approach 
of the electroehromatic display display 
panel of the example of further others of 
this invention - the case where the color 
filter of a triangle array to kick is formed 
is shown, and the block diagram in which 
(a) shows an ink jet head and a nozzle, 
the timing chart (b) indicates 
regurgitation timing to be, and (c) are the 
top views showing the color filter of a 
triangle array formed of this 
regurgitation timing. 
[Drawing 181 The case where the color 
filter of the mosaic array in the 
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manufacture approach of the 
above-mentioned electrochromatic 
display display panel is formed is shown, 
and the block diagram in which (a) shows 
an ink jet head and a nozzle, the timing 
chart (b) indicates regurgitation timing to 
be, and (c) are the top views showing the 
color filter of a mosaic array formed of 
this regurgitation timing. 
fDrawingLlSl The case where the color 
filter of the stripe array in the 
manufacture approach of the 
above-mentioned electrochromatic 
display display panel is formed is shown, 
and the block diagram in which (a) shows 
an ink jet head and a nozzle, the timing 
chart (b) indicates regurgitation timing to 
be, and (c) are the top views showing the 
color filter of a stripe array formed of this 
regurgitation timing. 

[Drawing 20l It is the explanatory view in 
which showing the conventional example 
and showing the manufacture approach 
of the image display panel by the staining 
technique, and, for BM formation process 
and (b), a resist coat process and (c) are 
[ (a) / development and a dyeing process, 
and (e of an exposure process and (d)) ] 
protective coat layer formation processes. 
[Drawing 2ll It is the explanatory view in 
which showing other conventional 
examples and showing the manufacture 
approach of the image display panel by 
the dyeing variational method, (a) - for a 
POJIREJ1SUTO spreading process and 
(d), an exposure process and (e) are [ BM 
formation process and (b) / a coloring 
resist spreading process and (c) / an en 
CHINGU frilling process and (g of a 
development process and (£0 ] interlayer 



formation processes. 

[Drawing 22l It is the explanatory view in 
which showing the conventional example 
of further others and showing the 
manufacture approach of the image 
display panel by the pigment-content 
powder method. For a coloring resist 
spreading process and (c), an oxygen 
cutoff film spreading process and (d) are 
[ (a) / BM formation process and (b) / a 
development process and (f of an 
exposure process and (e)) ] 3 color 
formation processes. 
[Drawing 23l It is process drawing 
showing the manufacture approach of the 
image display panel by the describing 
[ above ] pigment-content powder method. 
[Drawing 24l It is the explanatory view in 
which showing the conventional example 
of further others and showing the 
manufacture approach of the image 
display panel by print processes. For (a), 
an initial state and (b) are [ BM 
formation process and (d of presswork 
and (c)) ] 3 color formation processes. 
[Drawing 251 It is the explanatory view in 
which showing the conventional example 
of further others and showing the 
manufacture approach of the image 
display panel by the electrodeposition 
process. For (a), an initial state and (b) 
are [ 3 color formation process and (d of 
an electrodeposted process and (c)) ] 
protective coat formation processes. 
[Description of Notations] 
1 Electrochromatic Display Display Panel 
(Image Display Panel) 
4 Pixel Electrode (Transparence Pixel 
Electrode) 

6 Liquid Crystal Layer 
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8 Common Electrode 

9 Protective Coat Layer 

10 Color Filter Layer 

11 Black Matrix [BMl (Frame) 

12 Glass Substrate (Translucency Base 
Material) 

15 Color Filter 

20 Laser Oscillation Machine 
26 Ink Jet Head 

30 Nozzle 

31 Vibrator 

32 Nozzle Driver Voltage (Electrical 
Potential Difference) 
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mmmm*&x&z<Dx&ft\zxm&fc&& 0 tsb 

#»»tt«*ttofc*»^ds»»5^tcttjK^feft 
i\ ZCDtzfr, »j8(i«fert-CJS-ft3fffe!6S-c$S 0 
[0 0 3 7] U:^ot, ±Stttf>|qUi«:ia 

[0 0 3 8] »*«3 0*«fe(Cj:*Lfi. -fy^v 5 

*y h^y >&\z.1&tt%>4^9*s=.y h^-7 K<Z>!H*hF- 

a*KJ?«raEftS*-C«ft5Sia*«:«-rS*7- 
[0 0 3 9] Ufc^oT. 4ittO|6j±S:B!)ft5i* 

[0 0 4 0] ^fc, K*JS4co^icJ:ttrf, 

-^^aig^^«*i-s^7-7^^^^^g{^^^> 

[0 04 1] Lt^ot, ^ll(7)[«]±^[13 <9 t $k 



(5) 



[0 0 4 21 uMV&5(nJjm^£frh&. m&stm 1 

[0 0 4 4] Lfc#o-C. £Ktt<0|fiJ±*ia9»5fc* 10 
l::* (Sfli»^iBiPpfroiiilfta^<*/^^iS!jfi*ft«r«flt 

[0 0 4 5] 

[0 04 6] ^l^J^iSt^^^/^ UTtf>«;ttf 
2, #7*S;E3. !JiSf®ffi4 N M5, *&ffUl6. 

saipj«i7, ^iim@8, i%mmm9, i 20 

a* m m s tt t h & o r ^ 5 o 

[0 0 4 7] ±E<D*7 — 1 5f*. ^/^xSffi 

1 2±(cjgj«stt-5fc*^ tf7xmmi2k&mmm 

8 fcOR|-efS«l«ll9«r^UTj»SISttT*3!3, 
t^^^7y^^hy^^^ll (EAT, TB 

(r) x ^y— v (g) atjK^— < B ) «s«>#* 

[0 0 4 8] ±8E<0**9 — /^S 1 0— tt«iJf 30 
[0 0 4 9] ±M<Dtf7*mWil 213. «itf*#S3 

[is 3 y hlfc 

-?^$m.<nMt\^ (m) 



W¥8- 1 7 9 3 0 7 
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[0 0 5 0] #SH&{flT*«*x «T^*jfe-C*9-7>f/W 
* 1 5«r»ig-r£. Si\ ±^7^Sffil 2lc*3«"* 

tf^ o *»tttSHwTBSOS 1000-1500 k\zM38-t 
-5. SK«JlwSi*»S«:4. OffcS. **5, ±IE*n 

[0 0 5 1] #CV^-t\ BM1 KOtt-aaB^ *)%y 

st/trx 10 0 9 £ UTff *>tt6. tr— .Mg 

tttt. Wffi«*«lZTffi«Mfl;t«:l 0 0mm 2 T?a* S 

[0 0 5 2] &^MMX*n, U— 1fJ8S»t LT, 09* 

L6 0 0 0^fflL/c o :^U"fM^2 0l:X, Bfc 
^*px>SrfT5^f^ 011-^-f J: 5t-. t"-lF*S» 
2 O^fe^-lPjtSrffiJItU ^7-2 1HTSM$ii:T 
ASiDX-^^^ 2 2{cii-r o rotI^l^^2 2|: 
ttU iDXLfc^«tti:««a»«OBBP»J6 s **SttTt> 
-5o AJRJOX^^^ 2 2(cJ:9^^ — Wk*ixfcU'"-1f 

3fc<oiiffl*tt, ft^i&ft ^yX2 3ta?) anx*mi-& 

a^ac^/^— t/^ej: ^^W/hSttTiDXT 1 — ^2 
4(:iUg^^7^Sil 2Jb«)^ciAJK«pjBirBit 

[0 0 5 3] ilB^^^^U-— 1f*DX»^J:5»*iD 
X<Z)A«:Wft*PX*«=tt«To5i 9 "Cfc*. 
[0 0 5 4] 

10 0 [Hz] 
3 6. 0 [k V] 

9 4 0 [m J /shot] 

10 0 [shot] 

1 5 [n»/shot] 
m 2. 5 (J/cl) 
5 

[0 0 5 5] tklc. n A^^H^^^HX Lfc^ 

[00 56] r^T\ > ^^{w^fj 



9 

2 7 i 85^8$ 2 8 kmt)&2 9 tS 0 £ fcT^Vgi 

1 £S3JE£ LT<oy X/ue®J®I± 3 

7 £$^3*2 8 JrJBE*S2 9 h/ X/U3 Otl^y^T* 
[0 0 5 7] H3 4 l^^-T J: 5 ««HF-3 1 I- 

y X/Hgfb®jE 3 2 dsfniD S i „ mm 1 *- 3 i 

7*. J X/^mMt<0/<-< */W7S*l: J: 9 . 1 

cor% yX/W3 0^fe>f ^^jB3 4dSftbaStuSo 
[0 0 5 8] #c^tN KBieJE^H3*Dds»TUfci:#lc: 

9— V* ^ StcAS 2 7j&>e>*A— Xtdf? 

[0 0 5 9] JifSO^^^v 5 ^^ h-^s/ K2 6^y^ 
tbfflSflx J X/w«ib«JE 3 2 ft tfWEPpjDtfV^i^iH 

T\ ty7^^^4 0//m(7)yX/U3 0^fflL, yx 
/M&ftWE 3 2 £ 1 2 0 V, &tJ^/P*iB4r 8 n s e c 

U**2 0)J: 5 



[0 0 6 0] 







1 0 0 V 


8 3^ 


1 1 0 V 


9 2% 


12 0V 


1 0 Q% 


13 0V 


10 8% 


14 0V 


1 1 1% 



[0 0 6 1] 
[82] 
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-f (£^£lQ0%<b^£) 


S/isec 


7 2& 


7 At s e c 


8 S% 


8/isec 


1 0 0% 


9wsec 


1 1 z% 


1 0/isec 


1 2 6% 



[0 0 6 2] Sifti«2j&*e>5M*SJ:5ti:, y Xyull 
io ib®JE3 2W/^^^x.6:^l:i;oT^ >^&t 

[0 0 6 3] ±iB<D*f r^S^y h-^y K2 6«:fl3^ 

®5l^f J: 9^ ^§^fWilf6 0^mX2 0 0 
Min^»@o|^7-7^;^il0i:^lT, *-y 
7-f^SWi(i3 0 Airily X/P3 1 ^/^MB 

[0 0 6 4] C0>£#, 4>>*<DltktimWtt±tkU\Z$3rt 
20 5^^*r^^*^±T*Wx.f^5 0 jtmR9PlRl;:5ffi 
<0 h*»JW£-fr* 0 C^l^oT. -r^^fig^td 

[0 0 6 5] **5. *Hlfiflfl|-Ctt. -f^^OftJftSra^ 
30 [0 0 6 6] *ltJS«-e«i. *9—7^/^Jil 

BM 1 l0>rt^*5^T;tf^*KKl 2*s«*tt«:tt 

[0067] -r*t>t>. -r y^i^xy hxy >^-c*co— 
[0068] t^*>x\ mM^^^mmtmrn-r^ 

50 ft 
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4#@fl^8-l 7 9 3 0 7 



11 



12 



[0 0 6 9] 



gl7k<& -> USWMK^ht ^ 10 

10 0 7 0] *SS««-eiiwO«*ttfe?ijffl l-c, -^#>£P 
IMLfc< ftv^tH-tt^BM 1 1 ^MTKttffix rt*oHUML 

[0 0 7 1] £ C*>T\ -< >^ h<OfR3H!fifcBtt±3* 20 
<009telS$>1\ «;ttf. H6 (a) (b) (c) l^-f 

[0072] ^fc, ±82(c*3^x. -otn^m&mn 
x*^/^[gir x^s-r 5 r fc ic <t o -ciBmicra— <^a 

[0 0 7 3] -T#fc>*>> ±i^^60/imX200 

9#J;itf5. 5X10' 7 cc^y^K'7 h^ffifdljfc 
ttiL"0*<5. d^)^ V^WDttBi^Sittt tt, ±3 

-TX b %y — 7<<fl'$ 15^ LTffiffiUThir^cDjfc 

[0 0 7 4] 
[323] 





»&¥ 


WWfi+3 0% 


8 


t!U$MI+2 0^ 


8 




8 8% 


wws± o% 


9 0% 




9 2% 


«»g- 3 0 % 


9 6% 



50 



[0075] ross^icj:^ *siia«a-ei4, Si^^o 
[0076] ±a<Dj:5^brjgjasttfc*7— 

[0077] £G>,fc5t^ *|«fi«<D#7-iK&«^ 

[0 0 7 8] £;h,U:J:«K ^7-7^/^1 50^- 

[0 0 7 9] Uc^oX, £Ktt©ft±*:E?m6i:* 
Id. {gffi^T-ia^pS^iij^^^^/^^^it^^^ 

[0 0 8 0] **as«T-i±. 

7XS®1 2±cr)^:®X^7-^-<^^ 1 Si: ITS 

[0 0 8 1 ] Ufc^o-C. *fflft*Lfc*9— 
(1, ^f7^1Sl 2^^ 7 KtiT^5^T*BM 1 Irtt-T 
»^^5c £/c, #i:lWBMl ias^«7X^O 

M 1 1 f^t^-^^fe^x^ 6 0 
[0 0 8 2] ^/c, ^^^T-^, >?i>^y h^V 
>?\Z$3tfZ>4 i/*- y b^y K2 6 C0Sf^3 1 id 

Httn-r 5 -/ x^sgibms 3 2 :^(ao-c, 
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[0 0 8 3] £<biw. *m&i$\X*fc, 4 l"? Y~f 
y isflztertZ-i i>^ y h^y K2 6tf>MKHF-3 1 

-5c — 3e<oai§***ri"5*7 — ^-f /w^ 1 

[0 0 8 4] *HJK«-e«4, ^fy^^xj/h/y 10 

[0 0 8 5] ZtDfctb. ^7- /l^ 1 5£>3te£>ai8 

[0 0 8 6] £(bUl, ^SMSM"?^ M^tifc^7~ 
7>f;^i5 <oH® (cftHRJe 9 Ufca* 

oT. #^7- ^A^Jf 1 0-^7— f ^ ^^il 
««8 tO»3ffi«jRWk*ftSlSS:»^L5 4:*^. 20 
SHRJf 9 ^r^ffi-T^ £ J: ot^rtitWte Lfc 

[0087] *fc. &mmmx*&. ^y-^^^^m 

[0 0 8 8] r.<Z>fctf>. — 3g(Oaia**:*ri"S*7 — 7 
f§:ttHt^5SW^ft5^7-7^;^ 1 30 
[0 0 8 9] Sbfcl, *ltafi«l"eii, ^7-7^/^ 

^15 $r®Si-iS CT^ai-^J*-r5 r £ £ — 

mmmm^mt^xm^^m^^-r^^y- 

[0090] *fc, *safi«-ctt. ##7-:7>f/U*Ji 40 
1 0 -icfflHSf+S-rs** 7 — f >^ ^i^l^-f >- 

[0 0 9 1] Z<Dfc&. 4 l/tn^WL* l®t Lfd^ 

m> Sp p pa^^7-Mi/T/^'/i- 1 <Dm&jj&&$m 

[0 0 9 2] S5>[^ *SSlS0!-CrtU &*y—74fr9 so 



111 0-^»»f*3B-r5**7->f v^*rSISo-f 

[0 0 9 3] £<Ofc«>, #^7-7^/^ilOH^ 
[0 0 9 4] **5. Ji85^ltlfi«9^IS3e*ix 

fc<0-CI**<. tfy*&&Ll 2C0BM1 1^ 

h^y ^^^-c**^— < v^*»3SftSff 
[0 0 9 5] "*"ftfo*>, «*-Ctt\ #9 — 7^/1^ 1 5 

feiafc*im-f^y*s' h^y >^\^x^y—4> 

[0 0 9 6] *IBfc«fc;fc^Tli, «8ERSB9«: 

[0 0 9 7] ^tlilctoX, ^7-7>f/U^l 5 

t i-mmm 9 t ^-<omm^nm x^xnb^t 

[0 0 9 8] £ibl-> *H5S^It-*5^Tf^, >f>^^* 
y h^y ^^7"^^l:S^&f^t§^H 

[0 0 9 9] rttiCioT. ^/7- 7-</U^ 1 5(D^^ 
ttfBT?*>-5ii»jRttaa«iH*tt<0|ft±*:H 5 £ t *S"C# , 

[oioo] mmm2) ^m<o^<Dmmm^ 

[0 1 0 1 ] BTjf5H£§$j 1 i-^^Tf^ ^7^S®1 2 
[0102] *|«fi«-Crt:. ^*t^^^7 



(9) 
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IilCT, fit @ ^^B^tDX&fTo Tl^o 
[0 10 3] .afr&^te. 1 2 t LT*#£ 

5 0 0mmftWI5$0. 6mm^SS^it, #7 

[0 10 4] *7-7>f/^ 1 5<Oi2ig(w*5l^tt. * 
[0 10 5] Sciw. ^/7^Sffil 2_L<a£®i::&:fcS*b 

■^u-ifinix»^T»*i-6. »*inx<&*#«4lBfc« 
*y h^y >^^irj:6#feBi*Jtw*tbxtiijifi«ii tra 

[0106] CH^J 3] *»M^flft<0*16«!l«:ia 2 d 20 

[0 10 7] H2K5WJ: 
SlU. ^Sil6^^f7^S^l 2 • 3^T£mL/t^J5£ 

[0 10 8] *nis«-ei4, c^»®^m^4tcov^x 
[0109] -rtzt>%. mmmm4%Mf&-r&m&iz- 

(4, #7*£«3±<D*El;iaW»1£»**£ I T 

O (Indium Tin Oxide : -< >^ £ .^"f BSMbfc) £r^?f 
fe*3* ITOttft*tt»UTtfit\ 

[0 110] &^T% i^^l/-ftoW:Tl--f 
3te*rB«lfU BM1 1 lc*tifti-5««B»^SR©S«r»5fe 
-T6 0 40 

[0111] riliaoT, ^/7^S^3(-^55t5S i 

[0112] r^<£9i-, #2Si£0iI-eJ4* ^7H&S 

[0 113] Ctti- 4 m$m$&4<D/<* — l/&ft(0 50 



^EMRtf* h9>f :/EM^4Ht<0'** — X-1>SS 
[0 114] Lfc^oT, *ffitta?|p)±*iaf!)W5fc* 

[0 115] [3S£0J4) *»K<0<ft^S8ffiWfclH2& 

3 <d m m t - 7jk l ffi *r t m — tti te * ^ -f s aw i - o v ^ 

[0 1 16] — ftS:Sw x la 2 i^-r* 9 — tESa^^-*/^ 
1 (7)^7-7^/^ 1 5i:ist^uy K (R) , — 
> (G) RTf-f/l'— (B) <E>;*7 7— o*W7- 

[0 117] £*T,<b*E2«<ort* *E?»J«: 
It^U-Cjjt-rtH 1 OcoJ: #EWf4fflj£fcJ: 

[0 1 18] *HJfi«T?tt. h7^7y^gB»^7 
-^yu* 1 5 ^Mt6^i:o^Xl:^«^t 

K (R) x ^y— ^ (G) Rtf^/l'— (B) co^g-iU^cr) 
*#£f4, HI 0I^Ufc^-1f>r^E^J"C^#E»^* 
#£<Jrf^C. ^J^ff6 0^mX2 0 0/iint*fc!!)s 
IH^tt^*#^i»4«;ttf 1 0jim"C*>5. 
[0 119] Bl 1 (^-r«fc b 4^/W=c-y h7 p y 
^9<D<< h^y K4 1 X/U4 2 

—14. ^*7->f^^llIStlt % ifeia**fe Crg 

BRGB-J Oi©iri^tJicE^J^tbTl/>5o ^fc. W > 
fitzcy h^7K4 l(^7^ifil 2i^^b-CBif^7K 

¥^S^urgEd^tL5o y c It, ^7^SSi2l:^ 
LX>f^^*y K4 1 ^&tm^S^rt9^&t)(wgg 

^^-^rSo C(7)ch#. ^7^SSi2Wir^ 

y^v^xy h^y K4 KDttfflftfiSrfliWWmffift** 
%>Vtfo l 0Xc4>'W^y Y^v K4 l^rWf^ibUTt. 
fi<, lRtM4^f7^S«l 2«rspff»«jUT 1 t>fi^\ * 
V^T% ^f^i/xy h^y K4 HC*5Jt5#*7 — ( >" 
^t-^JSi-^^y X/W4 2-"^€-^@^5^t-^L.^^ 

i^. #;X/U4 2-*-^e>#a^i-r^^T^^7-^ 

[0 12 0] h — y K4 15CJ4. 

^ 4 0 cm^fi$i:^U7 0^mWT5 1 2 

X. 1 2i^yX/l^4 2-^^7^S^l 21: 



(10) 

17 

[0 12 1] -f^^*y h^-y K4 lSrlMT 1 

[0122] *3lffl«oi®tSS^^/KZ> 
[0 12 3] S§*^>^7 7-^S^^/H 

(OSSig^ft-efi. f^K (R) . ^y-^ (g) io 
/V — (B) «SE<75#«o*7-**i-S*7 — 7>f/^«: 

[0 12 4] *SI»«-CI1 'f^^yh^ 

[0 12 5] :^f:fe, ^77-7^;^ 1 5 (Dffelg 

[0 12 6] Ufcj&SoX. £Mtt^ftJi&ia91#<5£^ 20 

[0127] [SM£0S 5 3 *»M^lftO|l*«S:ia 1 2 
[0 12 8] *3«IS«l^7-7>f/^»{5S^fett, H 

t it hy-rrv^^Jt^jSi-^^^r^D, Arte 30 

[0129] -rtt*>*>. **J6«-CI*. *f v?* ^ h 
^j/K4 51*. fLffS-f >^ h^y K4 l^f^ 

ttrt-5i&l-l** << ^9 is*.?/ > K4 5 SretW^ft 
^^(t^lc^T^gj^^r^C^^JioT. Stlfi«4ttt; 
IS U-C#S 2 f&^BfSWMSr*-^ Lt^ 7 - ? >< 

[oi3o] cnjfiw 6 ] *»gBo<fc<0iHffi0g«:ia 1 3 

[0 13 1] *H1B«-Crtc. *f>f^E^7- 7^ 

[0 13 2] ^1 3 0 -f^v^x^ 

K 5 llCiott^y 2 * * (D#^77— >f ^^COIB^J^ 50 
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jfcS3j&>5> fBGRBGRB -J tftott^, tLt, 
-Y >^v?*3> h^y K5 10#;X;^5 Z-'&tf^xS 

v?*y K5 1 l^tt^7^Sfil 2&tB£f 

W^spff»tt*-&. y 2"*^«-»@a»tCp]3iL 

tbi-5o r.<B*S*. ^f^y*7h^yK5 1t#?^ 
Stgl 2^&«^»^l[E]^t 3 m»B*iirSCl:^J: 

[0 13 3] *7"-f^tt, **Jfi«^J:5*- 

3feS:ISll*(ca:U-r6*:*tlcHe>-r. 09;ttf, lfeftfc. 

3 eh] t x m i - et tu l r t> a ^ 0 

[0 134] CtU-JloX. P*M«:*i&*j&*6i&K lfe<£>^ 

3&fiXS*rf?JfcLfc?K 7>f-K/<5/^^t6rt^ 
X#£o Ufcj&SoX, ^— O^Fftfp<0«fe«Flctt. 10 

[oi35] mmm i ) *»w^te^itifi«4:H 1 4 

tcS<5^XtfeP^-rtt^ £JLT^5i9T*>6 0 fc*3* taw 

[0136] **jis«(o*7-7^/u^«ig*jsii, m 

6fc*5tf-£-f ^i^y h^2/F5 lOf^l^lT 
[0 13 7] -rftip^ *SSJK«-Cli. WSEI81fi«6<o 

K5 l<DJ:5^yX/W5 2- Tb 
GRBGRB-J ^SaW"f-S^&i:«i»)5c9. H 1 4 fw 

K5 5 • 56 • 5 7 fctt^TfiWI! U 
h^-y K5 5 • 5 6 • 5 7^r^f^^S® 
1 2|:»l"C»»ttlC«T»i**8. tLX 

2<o#ft^ffl-Btt»dS«-f h^sx K5 

5 • 56 • 5 7(7)^fel^lSt5&iiC^fc^#, &y 
X/P5 5a-56a-57a *>fe>T ^QttiU L 1 IhIO 
¥fT»i^7-7-T/^ 1 5 &Mf&~tZ> 0 
[0138] Z<D£yiZ^ #*Jfi#]Tf*. 3fe^riX^tL 

K5 5 • 56 • 57 ^B^J^ixXt^^. 

[0 13 9] Cillliot, #^7 7-^^^{->ttf£;-r^ 

yX/U55a-56a*57a «J[B80iBfe. »t/»W 
[0 14 0] Ifc^oT, K&K<^#7— «fl«^'«# 



(11) 
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[0 14 1] mmms] *^w<Dm<vmmm%mi 5 

[0 1 4 2] #5Hl£0«-Ctt. * hv^ymmtD^y-y 
[0 14 3] IE! 1 SJH^i" £ >f^^xy 

-t&Z. t \^£oX, 4 ^9 *s=. y b^y K6 1 CO^^ro) 

1 5 ZMf&TZ> C t s5>-e£ 
[0 14 4] CO-f ^ *J=.y b^y K6 1 (C&ttSv 1 
* y h / X/U 6 3 - 7->f ^iBWll ^i^W 

*EM£IrISL fBGRBGR-J fc*oT*3*K /X 
JU6 3l^tt^7^Sfil 2XIS-Y ^ y h^S' 

xh. &&(DMmzte^^xm*^s\Bimt3iM : &mt)M 

[0 14 5] ceo J: 51-. *ltl£«-ert:. ^ ^ v^^y 
h^yK6 1 flBic(s](Ett6 2*rK*t-C>f 

b^y K6 1 ;6S[e]tepJfg|c/ ( £oT^£o 
[0 14 6] j/7^ISl2H^^x^ 

b^y K6 1 t^ft-rTk^ftSr^kS-lirSr^^-e* 

So 

[0 14 7] U/c^oT, ^7-7^;^110Ot'5/ 30 

ztfrx$, h7^ry^gER ^-iP-f^EW 
[0148] *fc. *Hifi«"e(i. >r h^^z 

K6 llc*3lt5^*7 hyX/U6 3— <D##7— 
<DE?*Jte. — Ml- rBGRBGR — J OKgtw^ o 

So 

[0149] h^r^/wEM* ^iP-f* 40 

EMfttf* h9^:/EMI-BB*>t?*<, ^7-7^/u 

^ jg ! 0 ^ 7 — r <MRJSttS*fir 5 - £ d s T* 

£S 0 

[0 15 0] Lfc^oT. iim^^ilft^f^l^i 
ffififfi»<?5^7— o§8i& 

[0151] mmw 9 ] «i^ffi<DiSi$:i 1 7 

#i^U(2!l 9 {ia<5^"CuE^-Tix^> I^T<7)i^ X&> 

s c iMB©fliS:±, atrffionifi« 1 -^HJisw 8 o 



[0152] ^nmrnx^ mmby^r^^^^u 

^efM' ^E^J&t^* h9^f tT^E^H^&tS. liBRG 
■r5&&<0^-< ^^^W*. 01 7 —El 9(;i£<5^t 

s&^-rs 0 

[0153) B17 (a) (b) (c) RtfBl 8 

(a) (b) (c) {CTjk-rxo^. h7^ry^^J 

s/ K7 1 ■ 7 2 • 7 a^bH^lcefcWSiirT^S. * 

71a-72a-73a ^#^-£rtf-tf\ mk<Dftfc&m 

[0 15 4] — * h7>f XEWW-Cfi. !H1 9 
(a) (b) (c) l^-f-ctpiw. ±|Eh9>fry^ 
EMRt/^lF^EMfctt**lK #BRG^/K7 1 
•72-7 Z\ZjSVtZ>&S X/U7 la-72a-73a 
0±«BSH£JBUfc^-C, (B) ^s/K7 1T?«LB 

3 • B6- l/y K (R) — y K7 2WR 1 • R4 
— h TkXflf V —> (G) K7 3-CI1G2 * G5-0 

#y X/P7 la-72a-73a j&^StttJSiirTl^So 

EWI&t/*-9-V^Ey»J^*fr&traai^s #BRG^yK 
7 1-7 2-7 3^XOyX^7 1 a • 7 2 a • 7 3 

tt> #*7H^»a^BRG^y K7 1 • 7 2 • 7 

3^)EH^fiJi:ffi*tW^8*bi-S^f9^3i«i 2^ 
*fiKUJ:5 fc-TS^ h^WXEMI^&a-TSJ: 
7i:Kt6^<hiaoT, IBW:brg^!xK7 1 • 

7 2-7 3 (Dmmttmttxrr as-e# s 0 

[0 15 5] *IBB«"C«:. *i^BRG 

K7 1 • 7 2 • 7 3 60^-y X/W7 1 a • 7 2 a • 7 
3 aOPtW^-Y r^iMmri:iao-C, ffi 
^E-3^l®<D^7 7-^^/U^ 1 5<D®il2^l^fIt6 

[0 15 6] -rfcfc>*>. ^*T*(i. *7 — Z?4fr* 1 5 

^-hi)y^7 7^^jfem h7^7y^WJ, 

fee 

[0 15 7] L**L** S 5>. *^JS^iXf^ -ba!(Dj:5 
i-. #y XyU7 la • 72a • 73a <OP±tB^-f 5: >^ 
^Mt5-^SCj:oX, ^mi-3®@<7)^7-^ 
^/w^ 1 5<OlB*E?iJ«:*S^aH-r5wiASt?#So 

[0 15 8] L/c^oT, ^^R^^^fS)±^^ 

[0 15 9] 4fc. *IHS«-Ctt. El 7 (b) 



(12) 



^1^8- 1 7 9 3 0 7 



21 



22 



18 (b) i^-TJ: 5 8-. BR G^yK 71-72-7 
3 d&^T, §yX;W 1 a • 7 2 a • 7 3 a <£>g§S*3~ 

[0 16 0] "T*^t>. ^V^7 1 a • 7 2 a • 7 3 

a <o R&f 5 y X/u rs x isfe & £ £ a* *> t * 5 c u a* 

[0161] ufc^ox. af^tta^stt<oisj±*ia 
9#a^^i-> iafpa^*7— ififia^^^i <o§*it 
*tt*ai«i"S - 1 #x# s e io 

[0 16 2] 

[0 16 3] rtLdJ: 9s 

#<7>JDl*r* u— iFjtelwX* IB*. ^ffi^oigffgXfT 
£r £#X#6 0 

[0 16 4] Lfc^oX. ^Stt^lPJ±«:H9»6fc* 

-t&Zk ^X£ £ £ ^ 5 6o 
[0 16 5] g9*^2^»M^iijiaa^/' s *^3H5g* 

*BXf«7 — 7>f/w^ £ LXtMJi-sas^BfclBTK 

v**^ h^yy^ict&i^gWM^i 30 
[0166] rtttciD. >f^^xj/h/y^i:t 

[0 16 7] ^^^yh/!) v*tt:j:6B** 

i\ z<Dtc#>, ai8^#rt-e«i-*efe35s-e#5 0 40 

[0 16 8] Uc^ot, £ffl*tf>[6]±S:l2 9»§i* 
■T 6 r t # X t -5 t ^ 5 $j * £ ^H" £ . 

[0169] m&ms (Dwx<nm&&7F'**/i'<DMi&jD 

[0 170] ZthlzXV^ 4>>*i?=.y b-?]>>*\Z& 
rtZ-Oti/*? b^y K<O{gB^«cBJiD-rS®E*r0a 50 



/&1"£:i«!:^X#£ 0 
[0 17 1] l^ot, £Kttor«]±«:H9»5i:* 

[0 17 2] K*3B4<z>»IB01ifS«*^-*/K^»5g* 

^jfemas^x* ^~s> h^i; ^K&c-t^'f ^ 

[0 17 3] rftdJ: 9. >fy^^xy h^yy^lcfc 

flJBIJ5Sr^k**-C»ft5aia**:* r r6* 9 — 7 -< 
* 4r t>*Slc«fi8"T -5 - t * 5 X# e o 
[0 17 4] Lf:^ot, tattO|ni±S:H?)»St* 

[0 17 5] l»*3S5^»M<OlB<fta^*/wa{5fi* 

sawi®aitt««5^^-"^W5>«^«: u-^t-TRstt 

[0 17 6] m9iWimVM(0'** — >Uft 

r i: a* x- £ . * h iz&mv>'< ? - ^ i w t> « a ir*nci- 5 

[0 17 7] Lfc^oX. £ftttO|p]_t«rH?>»Si:* 
-T 5 r t a s X-# S t 5 a**r*i" 6o 

[d]5] ±fS^7-iSS^^^^iw^3Jt5^7-7^ 

3o 



(13) 



mUW^S- 1 7 9 3 0 7 



23 



24 



me] ±i£# 7 -\&£hm?r^<*;^&rt £ # 7 - 7 

fc«3. (a) W^Kyh3S, (b) te-f >^ Ks/ 

hei, (c) iwyn % >H2 <a<o»j«fifcjgSr^i- 

/^/Hc*5Jt -5 T V^/i-E^J^ 7 — 7 -f /u* £r 

[El 8] ±8E*9— SKS*^^-*/Hc*3it6**-f 10 
#Itf>;b 7 — 7^/^^ £r^-?-¥©0T*£>5o 
[B9] ±§Ev&7 — iRSS^^/Ucfet+S^ h7^f7 p 

-7&ffl<0$ 7 — 7 -< ftfc*: L-C^*r¥jg0T*fc<5 o 

[ill] ±fia-Y^^^*y KfcT h7>T7^ 

/PE^# 7 — ^^/^^i-^^— f >^ ftffc^tt^ £i*r 
5 ^ifeSr^i-TB 0 t? *> $ o 

[Ell 2] *38W^>S 5>8-*&^lllfiW^9--iKfiS^ 
✓**/^S**ft*^i"fc^^fc0. 20 

^ yu* (r* 7 — << ^ SrfllfflW* S*5*S**t¥I 
[Ell 3] *!8M<oSfe^«h^StJ6«^)*v— iSfiS^ 
Ktcr^e^V 2W£M<o%7— 7>r /u*li:;t7 7— -O^ 
[014] ;fc^^<£>£ b\m&<DmMffl(D$7— ^dia^ 

O0 3<i^^^^ h^y Ki:t*f-<^E?i)^7 30 

[015] *$&w<o$ b\c{&<DmMM<D$7— m&m^ 

[016] ±8E@<EpTtBfc'f >^ h^s/ Ki^T. 

[017] *5IM^Se>J-ffi«>*lfifiS^7— tKfiS^ 

^ /U^ WTfe ?) , (a) > 

Zi/^yY^y K&T>V X;V$:fF-tmj&m, (b) f*&fc 

mfj ^stf&TF-r* 4 s >-^^- k (c) j^rco 
[0i8] ±m*7-i&&m^/<*/i'<ommJjmz*$rt 



fc<D-Cfc!K (a) v?x y (./vy KJllf y Xyu 

^^-rmf&m. (b) n^m^-i ^ * > 

— K (c) te^qtOj^ ^ y^HJ:oT3fM 
S^6^*V^EMO*7"-7^yu^S:^i-spffiiaT*> 

[019] ±8B*7-«Cfi*^^*^^)SiiS*4fel^*3ftt 

h7^7 P E^JC0^7--^^/l-^^^j*-r^#^^^ 
■f-t><OT*>9, (a) fi^^^y b^;y K&OV X 

/usr^-tnusis* (b) ^qtrn^-r ^ ^ft^-r*^ ^ 
k (c) cop±db^-r ^ ^laoti 

[02 0] St*«IS:^-rfcO-Cfc5, ^fe&t^i:6iU^ 
S^^yuofiiS^ifeSr^i-aftMia-efc?). (a) JSB 

m**xs. (b) dU'^hn-hig, (c) nm 
3txg, (d) tta«ao«sbfexs. ( e ) n&mmm 

[02 1] ««>«3l£««:^*>«)-e«>9. »65i*ifefc 

(a) fiBMMlg, (b) (iffeu^h^I 
(c) tetfi/Ui?* h»#xa. (d) l»*X 
Ss (e) f*3B«Xa, (f) fiai^^^^SflBxe. 

(g) ttt«i**ig-e*)5, 

[02 2] Sfe^tt«>«*«S:j5%-rt><OT«>9. «»5* 

-5o (a) ttBMJgfiRXS. (b) tttSffeUv** hft* 
IS, (c) fiSti^Mlg, (d) tt«3tx 

a. (e) f*««xa* (f) ii3ft»«igi?ab5, 

[02 3] ±f2®^ifc^^J:ePi^^^o^ 

[024] s&tc^tsjfeffiisr^i-t^-efcD. Hiaaffi 

in «fc S Wifta^*/^<0§a5ft*ft ft ^-TR W H"C*> So 

(a) I4*0»|*tffl, (b) ttBlSlJxa. (c) ttBMJB 
/&xa. (d) fi3feMlgt*fc5 0 

[025] s^^ft&^fitjfcWft^i-t^-efc!?. 

(a) tt*0«!««, (b) iiH3tXa. (c) tt3fe» 

^is, (d) tt#aregisxa-e*>'&, 

6 mgkm 

8 ^il®tl 

9 ^ai^jg 

I 0 #7 — /U^Jl 

II ^7y^h!)^^ (BM) (#) 

12 #9* mm myt&mm 

1 5 ^77 — 

2 0 i — 

2 6 ^^i/ss' h^S' K 



25 

3 0 J X)V 

3 l SSSb^ 



(14) mWiW-Z - 1 7 9 3 0 

26 

3 2 J X/UBfflSbf3ffi (®JE) 




(15) 



<lfcm¥-8- 1 7 9 3 0 7 




109] [015] 




£^9^8 - 1 7 9 3 0 7 




(18) 



4*68^8 - 1 7 9 3 0 7 



[G91 6] 



im2 o] 




(a) 



(b) 



(c) 



(d) 



62 



] 81 

63 



ill! 



-81 



84 



1^83 



6? 83 
*81 



7 ,1 

o 
o 
o 
o 
o 
o 



(a) 



72 



71a 



a 
o 
o 
o 
o 
o 

72a 



±/ 3 



o 
o 
o 
o 
o 
o 

<? 

73a 



117] 



(b) 



brg (3 e$ Dtfc 




(c) 



1 


6 




R 


I 


G 


I 


B 


I 


R 


2 


I 


0 


I 


B 


I 


R 


I 




I 


3 


B 


I 


R 


I 


G 


| 


B 


I 


R 




I 


C 


I 


B 


I 


R 


I 


G 


I 


5 


B 


| 


R 


| 


G 


I 


B 


I 


R 


6 


I 


G 


I 


B 


I 


R 


I 


G 


I 



(a) 



(b) 



(c) 



<d) 



(e) \ I V /l i 



1 



J5 



G B R B 



12 1] 



82 



3-81 
85 



r 



„86 



ft* 



(e) 



J3t* 



(g> 



rTgTTbTrTb) 



] Mil 

87 



(19) 



mm¥8- 17 9 3 0 7 



[mi si 



[132 2] 



V 



71a 



(a) 

72 



(b) 



o 
o 
o 
o 
o 
o 

72a 



5/ 



o 
o 
o 
o 
o 
o 

73a 



BRG ESI^Dift* 

1 _n t^l 



<a) £ 



82 




(b) 



68 



88 B9 



(c) 



12 



/ 



B 


R 


G 


B 


R 


G 


B 


R 


G 


B 


R 


G 


a 


R 


G 


B 


R 


G 


B 


R 


G 


B 


fl 


G 


B 


R 


G 


B 


R 


G 



[119] 



{a} 



(b) 



71a 



7 



o 
o 
o 
o 
o 
o 

£ 

72 a 



o 
o 
o 
o 
o 
o 

<? 

73a 



R1 JTTLTLTL 
Gz-TLTLTLTL 
BaJTrLTLTL 

R4_n_n_n_rL 

Gs-n-TLTLTL 
Be-iTJLTLTL 



(c) 



12 



/ 



R 


R 


R 


R 


R 


G 


G 


6 


G 


G 


B 


B 


B 


B 


B 


R 


R 


R 


R 


P 


G 


G 


G 


G 


G 


B 


B 


a 


B 


B 



88 ,88 



(e) f~j „ A 



81 

88(10) ,15 



OBI IW ,13 



R G B R B 



fa) 



(b) 




<c> 



|5 * f^. 



-92 



a *,va | ate* 

R G B R G 



(20) 



- 1 7 9 3 0 7 



(H2 5] 



(a) r 



(c) 



czmn^izDczj a ens/a: 



(d) 



R G B R B 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



P FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



13 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





